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Executive Summary

This Executive Summary presents an overview of the Human Health Risk Assessment
(HHRA) of the Allied Paper, Inc./Portage Creek/Kalamazoo River (API/PC/KR)
Superfund Site. This HHRA presents the approach and assumptions used to develop
quantitative estimates of risk and hazard. Risks and hazards were estimated for five
populations: (1) sport angler - central tendency assumptions (2) sport anglers - high
end assumptions; (3) subsistence anglers; (4) residents (5) recreationalists. Exposures
to polychlorinated biphenyls (PCBs) from the site can result primarily from ingestion
of fish or by direct contact with, or inhalation of, dust and volatile emissions from
floodplain soil near three of the former river dams. In addition, exposures by
recreational users of the river to sediments and surface water were evaluated semi-
quantatively. Potential exposure to waterfowl, turtles and air above the surface water
were found to be inadequately characterized by available data.

A fish advisory is currently in place on parts of the Kalamazoo River and Portage
Creek (MDCH, 2000a). For the general population, on the Kalamazoo River between
Morrow Pond Dam and Allegan Dam and on Portage Creek below Monarch Mill
Pond, the advisory recommends no consumption of carp, catfish, suckers,
smallmouth bass and largemouth bass and no more than one meal per week of all
other species. For the general population, below Allegan Dam the advisory
recommends no consumption of carp, catfish and northern pike, no more than one
meal per week of largemouth and smallmouth bass, and unlimited consumption of all
other species.

For nursing mothers, pregnant women, women intending to have children and
children under 15 years of age, no consumption of any species is recommended for
fish caught above Allegan Dam. For fish caught below Allegan Dam, the advisory
recommends for women and children no consumption of carp, catfish, northern pike
smallmouth bass and largemouth bass and suggests eating no more than one meal per
month for all other species. Table E-1 presents the 2000 Michigan fish advisories for
the API/PC/KR site. A survey of anglers on the Kalamazoo River was conducted by
the Michigan Department of Community Health of the State of Michigan in 1994
(Kalamazoo River Angler Survey and Biological Testing Study (MDCH, 2000b)).
Despite this advisory, this survey reported that anglers from Kalamazoo and Allegan
Counties are eating on average two meals per month of various species including
bass, catfish, panfish, bullheads and carp; more than ten percent (10%) of anglers are
eating more than one meal per week of various species. This survey confirmed that
the Kalamazoo River is an important recreational resource and, for certain
subpopulations may serve as an important source of food.

CDM Camp Dresser & McKee Inc. ES-1
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TABLE E-1
MICHIGAN FISH ADVISORY FOR PCBs
API/PC/KR SITE

-~ General Population R
sroen oo Length (inches) e e o
o4 o o~ o o - o gj o (=3
- 2 oy o : by o 3 + © e hry o n Y o N +
= = = i = = & ol 2 ¥ 2 = = = = N I g
Kalamazoo River Carp NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC
(From Battle Creek to Morrow Pond Dam)
Kalamazoo River
(From Morrow Pond Dam to Allegan Dam) and Carp, Catfish, Suckers NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC
Portage Creek Largemouth and Smallmouth Bass NC | N | N | Ne ne | Nc | Ne | Ne
(Below Monarch Mill Pond, Kalamazoo Co.) All other species ® O o o6 o6 o & O O  .c | N |N|Nc|Ne|NC| NG| NC NC
Kalamazoo River Carp, Catfish NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC
(Below Allegan Dam) Largemouth and Smallmouth Bass o [ ] ® [ ] NC NC NC NC
Northern Pike NC NC NC NC NC NC
All other species wl|luwiuvw|luw|luvc|luw|luvwc|uuw|]uuw(i 3 | i Il I I = =

Notes:
NC = No Consumption.
UC = Unlimjted Consumption.
@ = Onemeal per week.
HEl = One meal per month .




Executive Summary

An HHRA has five steps:

s Data Evaluation

Toxicity Assessment

Exposure Assessment

Risk Characterization

Uncertainty Analysis

In the Data Evaluation, available fish data collected in 1993 and 1997 were compiled
and reviewed. Data were collected for several species from 11 Aquatic Biota Study
Areas (ABSAs), including smallmouth bass, a representative sport fish, and carp, a
representative bottom feeder. Data for these species were used in the HHRA.

Smallmouth bass samples were analyzed with the skin on and carp were analyzed
with the skin removed, which is most representative of the edible portions of fish
prepared and consumed by anglers (USEPA, 1995a). While individual aroclors were
analyzed, the HHRA was based on total polychlorinated biphenyls (PCBs). All
detected aroclors were summed and a total PCB concentration was used to assess
exposure and risk. The United States Environmental Protection Agency (EPA)
recommends using total PCB data, given that all of the detected PCB aroclors have
been associated with toxic effects.

In the Toxicity Assessment, the potential health effects of PCBs are evaluated and
toxicological benchmarks are identified which can be used to quantify cancer risks
and noncancer hazard. The potential health effects of PCBs include cancer,
reproductive effects and immunological effects (ATSDR, 1996). Cancer slope factors,
which are an indicator of a chemical’s cancer potency, are used to quantify cancer
risks. Reference doses (RfDs), or allowable doses, are used to measure the potential
toxicity or non-cancer health hazard associated with exposure to a chemical for effects
other than cancer. RfDs have been published for reproductive and immunological
endpoints (USEPA, 1999).

PCBs are considered probable human carcinogens on the basis of animal studies of
rats, which have shown a statistically significant increase in liver cancer, and human
studies of capacitor workers which have shown a statistically significant increase in
liver, gastrointestinal, skin and gall bladder cancers. While the number of observed
cancers vs. expected cancers were higher in several human studies, a dose-response
relationship could not be established with the human studies. (Integrated Risk
Information System, USEPA, March 1999). Clear dose-response relationships were
established for several aroclors in animal studies conducted by Brunner (Brunner et
al.,, 1996). These studies form the basis of PCBs: Cancer Dose-Assessment and
Application to Environmental Mixtures (EPA, 1996), whereby a range of cancer slope
factors are proposed based on the persistence and bioaccumulation potential of PCBs
in environmental media.

CDM Camp Dresser & McKee Inc. ES-3
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Executive Summary

The Exposure Assessment involves developing exposure scenarios whereby people
are coming into contact with contaminated materials or biota. While exposure to other
media are likely to be taking place at the site, fish ingestion and contact with
contaminated floodplain soils were the only exposure pathways for which a
quantitative assessment of risk and hazard was conducted. Data were deemed
inadequate to evaluate two exposure pathways: inhalation of particulate and vapor
phase contamination, and ingestion of waterfow].

Two scenarios were evaluated for floodplain soil exposures, the nearby resident
scenario and the recreationalist scenario. The exposure assumptions used to evaluate
the resident scenario are summarized below:

Assumption Resident Reference

Soil Ingestion 114 mg-yr/kg-day MDNR, 1995
(age adjusted)

Dermal Contact Rate 353 mg-yr/kr-day MDEQ, 2000
(age adjusted)

Inhalation Rate 7.52 m>-yr/kg-day MDNR, 1995
(age adjusted)

Age 1-31 years U.S. EPA, 1997

Fraction from Contaminated Source | 1.0 Site-Specific

Exposure Frequency 350 days/year (ingestion) MDNR, 1995
245 days/year (dermal)

Exposure Duration 30 years + 9 (cancer) US. EPA, 1997
30 years (noncancer)
2 years (reproductive)

Absorption Efficiency 0.14 U.S. EPA, 1998

The exposure assumptions used to evaluate the recreationalist scenario are
summarized below:

Assumption Resident Reference
Soil Ingestion 2.8 mg-yr/kg-day MDNR, 1995
47 mg-yr/kg-day
34 mg-yr/kg-day
Dermal Contact Rate 85 mg-yr/kg-day U.S. EPA, 1997b
61 mg-yr/kg-day
Inhalation Rate 1.37 m3-yr/kg-day U.S. EPA,1997b
1.9 m3-yr/kg-day
Age 6 - 31 years
Fraction from Contaminated Source | 1.0 Site-Specific
Exposure Frequency 128 days MDEQ), 2000
Exposure Duration 2 years (reproductive) U.S. EPA, 1997b
24 years (immunological) U.S. EPA, 1997b
24 years & 9 years (cancer) U.S. EPA, 1996
Absorption Efficiency 0.14 U.S. EPA, 1998

Additional details on the derivation of these assumptions is presented in Section 3.5.2.

CDM Camp Dresser & McKee Inc. ES-4
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Executive Summary

As identified by the Michigan Department of Natural Resources, major recreational
uses of the Allegan State Game Area and other areas along the Kalamazoo river

include:

1. Hunting and fishing

2. Canoeing

3. Picnicking

4. Mushroom picking, berry picking, and wild food gathering
5. Sightseeing

6. Wild animal observation/bird watching

Three exposure scenarios were developed for fish ingestion: (1) the sport anglers
scenario - central tendency assumptions; (2) the sport angler scenario - high end
assumptions; and (3) the subsistence angler scenario. The difference between the three
fishing scenarios was reflected in different fish ingestion rates, exposure durations,
species consumed, loss of PCBs during cooking and fractions of the total fish ingested
that were from a contaminated source. These assumptions are summarized as follows:

Assumption Central Tendency High End Sport Subsistence Angler | Reference
Sport Angler Angler
Body Weight 70kg 70kg 70kg EPA, 1997
Fish Ingestion 0.015 kg/day 0.078 kg/day 0.11 kg/day West, 1993
Rate (24 meals/year) 125 meals/year (179 meals/vear)
Fraction from 1.0 0.5 1.0
Contaminated
Source
Exposure 365 days/year 365 days/vear 365 days/year EPA, 1997
Frequency
Exposure 30 years + 9 (cancer) 30 years + 9 (cancer)* | 30years +9 (cancer)* | EPA, 1994
Duration 30 years (noncancer) 30 years (noncancer) 30 years (noncancer)
Reproductive 2 years (reproductive) | 2 years (reproductive) | 2 years (reproductive)
Species Smallmouth bass Smallmouth bass Smallmouth bass Site
(100%) (100%) (100%) Specific
& & &
Smallmouth Smallmouth Smallmouth
bass/Carp bass/Carp bass/Carp
(75%) (25%) (75%) (25%) (75%) (25%)
Reduction 0% 22% 22% Zabik,
Factor 1995
Absorption 100% 100% 100% ATSDR,
Efficiency 1996
*9 years internal exposure added to external exposure (USEPA, 1996)
CDM Camp Dresser & McKee Inc. ES-5
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Executive Summary

The two sport angler scenarios represent the central tendency and the high end
portion of the risk distribution respectively, and the subsistence angler scenario
represents an important subgroup of the fish eating population.

One other assumption for the central tendency angler was based on MDEQ Surface
Water Quality Division guidance. The Division does not use a reduction factor to
account for losses of PCBs during trimming or cooking of fish. For this reason, no
reduction factor was used to characterize risks and hazards to the central tendency
angler.

These assumptions were based on work previously conducted by USEPA Region V
on Manistique Harbor, Michigan, Saginaw Bay, Michigan, and the Lower Fox River,
Wisconsin Superfund sites. Fish ingestion rates for the sport angler are based on the
Great Lakes Water Quality Initiative Technical Support Document for Human Health
Criteria and Values (EPA, 1995). The fish ingestion rate of 15 grams per day, which is
also used by the MDEQ Surface Water Quality Division to establish surface water
quality standards, represents the mean value for sport anglers and the 90t percentile
for the overall population in the Great Lakes. This value is consistent with data
reported in the Michigan Sport Angler Fish Consumption Studies (West, 1989 and
1993) and the Kalamazoo River Angler Survey (MDHC, 1998) as a mean value for
sport anglers. The HHRA quantified risks and hazard using these assumptions. For
each scenario, and for each of 8 areas representing stretches of the River between
dams, the risks associated with both average and maximum PCB concentrations
detected in fish were estimated. For floodplain soil exposures, average and maximum
concentrations of samples collected from behind the former impoundments of three
dams (Trowbridge, Plainwell and Otsego) were used to calculate risk and hazard
estimates for nearby residents. A 30-year residence period was assumed.

The Risk Characterization combines information from the data evaluation, toxicity
assessment and exposure assessment to develop estimates of cancer risk and
noncancer hazard. Cancer risks are expressed as a probability of an individual
developing cancer from site-related exposures, or in this case, from ingesting fish or
being exposed to floodplain soil. Noncancer risk is expressed as a hazard index,
which is a ratio of the estimated dose of PCBs received from an exposure to the RfD,
which is the dose below which adverse effects are not expected. Two noncancer
endpoints were evaluated - reproductive health effects and immunological health
effects.

USEPA has established an acceptable target range for carcinogenic risk of 1 in one
million to 1 in 10,000, while for all Superfund sites, the acceptable risk level is
established by the EPA Regional Administrator on a case by case basis. The Michigan
Department of Environmental Quality (MDEQ) considers risk below 1 in 100,000 to be
acceptable. Both USEPA and MDEQ consider hazard quotients below 1.0 to be
acceptable.

CDM Camp Dresser & McKec Inc. ES-6

R \178526246\ES doc



Executive Summary

Tables E-2 through E-7 summarize the estimated risks and hazards for sport and
subsistence anglers, residents, and recreationalists. Tables E-2 and E-3 present risks
and hazards for anglers based on average and maximum fish concentrations,
respectively. Tables E-4 and E-5 present risks and hazards for residents based on
average and maximum concentrations, respectively. Table E-6 and E-7 present risks
and hazards for recreationalists based on average and maximum concentrations,
respectively.

Using both average and maximum fish concentrations, cancer risks for subsistence
anglers in all study areas were outside (greater than) the USEPA target cancer risk
range of 1in 1 million to 1 in 10,000 and the MDEQ risk threshold of 1 in 100,000.
Hazard quotients for subsistence anglers in all study areas were greater than the
acceptable USEPA and MDEQ hazard quotient threshold of 1.0.

Using both average and maximum fish concentrations, cancer risks for both central
tendency and high end sport anglers who consumed 100 percent smallmouth bass or
75 percent smallmouth bass and 25 percent carp were outside the USEPA target
cancer risk range and exceeded the MDEQ cancer threshold for all ABSAs.

Using both average and maximum fish concentrations, hazard quotients for both
central tendency and high end sport anglers who consume either 100 percent
smallmouth bass or 75 percent smallmouth bass and 25 percent carp exceeded the
USEPA and MDEQ hazard quotient threshold of 1.0 for both the immunological and
reproductive endpoints.

Using average floodplain soil concentrations, cancer risks to residents in all three
floodplain soil areas were within the USEPA target cancer risk range of 1 in 1 million
to 1 in 10,000, but above the MDEQ cancer risk threshold of 1 in 100,000. Using
maximum floodplain soil concentrations, cancer risks were outside the USEPA target
cancer risk range and exceeded the MDEQ threshold.

Using both average and maximum floodplain soil concentrations, hazard quotients
based on immunological endpoints for residents in all three floodplain soil areas
exceeded the USEPA and MDEQ hazard quotient threshold of 1.0. Hazard quotients
for the reproductive endpoint exceeded 1.0 using maximum concentrations for the
Trowbridge and Plainwell areas. Hazard quotients using average concentrations did
not exceed 1.0.

Using average floodplain soil concentrations, cancer risks to recreationalists in all
three floodplain areas were within the USEPA target risk range and below the MDEQ
cancer risk threshold. Using maximum floodplain soil concentrations, cancer risks
were within the USEPA target risk range but above the MDEQ cancer risk threshold.
The highest cancer risk using maximum concentrations was estimated for the
Plainwell area where cancer risks were 5 in 100,000.

CDM Camp Dresser & McKee Inc. ES-7
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Executive Summary

TABLE E-2
SUMMARY OF RISKS AND HAZARDS FOR SUBSISTENCE AND SPORT ANGLERS
AVERAGE CONCENTRATIONS
API/KC/KR SITE
Source | Exposure | Exposure Chemical Carcinogenic Risk from Ingestion of Fish
Medium
Medium Point Subsistence Sport - Central Sport - High End
Tendency
100% SMB| 75% SMB/ | 100% [75% SMB/| 100% SMB | 75% SMB/
25% CARP SMB |25% CARP 25% CARP

Fish Fish ABSA 3,4,5 [[Total PCBs 1.3E-03 2.9E-03 2.3E-04 | 51E-04 4.6E-04 1.0E-03
(Combined)
ABSA 6 Total PCBs 1.3E-03 2.2E-03 24E-04 | 3.9E-04 4 8E-04 7.9E-04
ABSA 7 [Total PCBs 2.0E-03 2.3E-03 3.5E-04 | 4.1E-04 7.1E-04 8.3E-04
ABSA 8 ITotal PCBs 2.7€-03 3.5E-03 47E-04| 62E-04 9 4E-04 1.3€-03
ABSA 9 Total PCBs 2.6E-03 2.4E-03 45E-04| 41E-04 9.2E-04 8.4E-04
ABSA 10 Total PCBs 2.6E-03 4.5E-03 45E-04 | 7.9E-04 9.2E-04 1.6E-03
ABSA 11 Total PCBs 1.0E-03 2.4E-03 1.8E-04 | 42E-04 3.7E-04 8.6E-04

Notes: Target cancer risk range: 1E-06 to 1E-04 (USEPA); 1E-05 (MDEQ)
CDM Camp Dresser & McKee Inc. ES-8
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Executive Summary

TABLE E-2(Continued)
SUMMARY OF RISKS AND HAZARDS FOR SUBSISTENCE AND SPORT ANGLERS
AVERAGE CONCENTRATIONS

API/KC/KR SITE
Source | Exposure Exposure Chemical Non-Carcinogenic Hazard Quotient from Ingestion of Fish
Medium
Medium Point Subsistence Sport-Central Tendency Sport-High End
100% SMB| 75% SMB / {|100% SMB|| 75% SMB/ [[100% SMB|| 75% SMB/
25% CARP 25% CARP 25% CARP
Fish Fish |ABSA3,4,5 |[TotalPCBs 17(R) 37 (R) 29(R) 6.5(R) 5.9 (R) 13(R)
(Combined) 58 (1) 130 () 10 () 23 (1) 211 46 (1)
ABSA 6 17 (R) 29 (R) 3.0(R) 4.9 (R) 6.1 (R) 10 (R)
60 (1) 100 (1) 11 17 () 21 (1) 35 ()
ABSA 7 26 (R) 30 (R) 45(R) 52 (R) 9.1 (R) 11 (R)
90 () 100 () 16 (1) 18 (1) 32 () 37 (h
ABSA 8 34 (R) 46 (R) 6.0 (R) 7.9 (R) 16 (R) 16 (R)
120 (1) 160 (1) 21 (R) 28 (R) 42 (1) 56 (1)
ABSA 9 33 (R) 30 (R) 5.8 (R) 5.3 (R) 12 (R) 11 (R)
120(1) 110 (1) 20 () 19 () 41 (1) 38 (l)
ABSA 10 33 (R) 58 (R) 5.8 (R) 1.0 (R) 12 (R) 21 (R)
120 (1) 200 (1) 20 (1) 36 (1) 41(1) 72 (1)
ABSA 11 13 (R) 31 (R) 2.3(R) 5.4 (R) 4.7 (R) 11 (R)
46 (1) 110 (1) 8.1 () 19 (1) 16 (1) 39 (1)
Notes: Target hazard index: 1.0 (USEPA and MDEQ)
R): Reproductive endpoint
I): Immunological endpoint
CDM Camp Dresser & McKee Inc. ES-9
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TABLE E-3
SUMMARY OF RISKS AND HAZARDS FOR SUBSISTENCE AND SPORT ANGLERS
MAXIMUM CONCENTRATIONS

Executive Summary

API/KC/KR SITE
Source | Exposure | Exposure || Chemical Carcinogenic Risk from Ingestion of Fish
Medium | Medium Point
Subsistence Sport — Central Tendency Sport ~ High End
100% SMB| 75% SMB / || 100% SMB| 75% SMB / |100% SMB | 75% SMB /
25% CAR 25% CAR 25% CAR
Fish Fish |ABSA 34,5 |[Total PCBs| 5.3E-03 9.9E-03 9.3E-04 1.7E-04 1.9E-03 3.5E-03
(Combined)
ABSA 6 Total PCBs| 5.0E-03 6.6E-03 8.7E-04 1.1E-03 1.8E-03 2.3E-03
ABSA 7 Total PCBs | 5.1E-03 6.0E-03 8.9E-04 1.1E-03 1.8E-03 21E-03
ABSA 8 Total PCBs| 5.7E-03 7.6E-03 1.0E-03 1.3E-03 2.0E-03 2.7E-03
ABSA 9 Total PCBs | 7.9E-03 8.2E-03 1.4E-03 1.4E-03 2.8E-03 2.9E-03
ABSA 10 Total PCBs | 3.3E-03 8.3E-03 5.8E-04 1/4E-03 1.2E-03 2.9E-03
ABSA 11 Total PCBs | 5.9E-03 1.0E-02 1.0E-03 1.8E-03 2.1E-03 3.7E-03

Notes: Target cancer risk range: 1E-06 to 1E-04 (USEPA); 1E-05 (MDEQ)

CDM Camp Dresser & McKee Inc.
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TABLE E-3 (Continued)
SUMMARY OF RISKS AND HAZARDS FOR SUBSISTENCE AND SPORT ANGLERS

MAXIMUM CONCENTRATIONS

Executive Summary

API/KC/KR SITE
Source | Exposure | Exposure | Chemical Non-Carcinogenic Hazard Quotient from Ingestion of Fish
Medium | Medium Point
Subsistence Sport — Central Tendency Sport - High End
100% SMB|75% SMB /(| 100% SMB | 75% SMB/ | 100% SMB| 75% SMB /
25% CARP 25% CAR 25% CARP
Fish Fish ABSA 345 |Total PCBs 68 (R) 160 (R) 9.9 (R) 22 (R) 20 (R) 45 (R)
(Combined) 240 (1) 440 () 35() 78 (1) 70 () 160 (1)
ABSA 6 Total PCBs 64 (R) 84 (R) 11 (R) 14 (R) 23 (R) 29 (R)
220 (I 300 (1) 38 () 52 (1) 80 (I) 100 (1)
ABSA 7 Total PCBs| 65 (R) 77 (R) 11 (R) 14 (R) 23 (R) 27 (R)
230 (1) 270 () 40 (Iy 47 () 81 (1) 94 (1)
ABSA 8 Total PCBs 73 (R) 97 (R) 13 (R) 17 (R) 26 (R) 34 (R)
260 (1) 340 () 45 () 59 () 91 () 120 (1)
ABSA 9 Total PCBs| 100(R) 100 (R) 18 (R) 18 (R) 36 (R) 37 (R)
360 (1) 370 () 62 (1) 64 (1) 130 () 130 ()
ABSA 10  |Total PCBs| 42 (R) 110 (R) 7.4 (R) 19 (R) 15 (R) 37 (R)
150 (1) 370 (1) 26 (1) 65 (1) 53 () 130 ())
ABSA 11 Total PCBs 75 (R) 130 (R) 13 (R) 23 (R) 27 (R) 47 (R)
260 (I) 460 (1) 46 (I) 81 () 93 () 160 (1)
Notes: Acceptable hazard index: 1.0 (USEPA and MDEQ)
R): Reproductive endpoint
I): Immunological endpoint
CDM Camp Dresser & McKee Inc. ES-11
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MAXIMUM CONCENTRATIONS

TABLE E-5
SUMMARY OF RISKS AND HAZARDS
FOR RESIDENTS LIVING NEAR EXPOSED FLOODPLAIN SOILS

Executive Summary

API/KC/KR SITE
Source Exposure Exposure Chemical Carcinogenic Risk Chemical | Non-Carcinogenic
Medium Medium Point Hazard Quotient
Exposure Exposure
Routes Total ¢ Routes Total
Floodplain Sails | Floodplain Soils | Trowbridge || Total PCBs 3.6E-04 Total PCBs 1.4 (R)
19 ()
Floodplain Soils | Floodplain Soils Otsego Total PCBs 1.6E-04 Total PCBs 0.61 (R)
8.5 (1)
Floodplain Soils | Floodplain Soils | Plainwell Total PCBs 3.8E-04 Total PCBs 1.5 (R)
20 ()

R\1785\26246\E S doc

Notes: Target cancer risk range: 1E-06 to 1E-04 (USEPA); 1E-05 (MDEQ)
Acceptable hazard index: 1.0 (USEPA and MDEQ)

: Reproductive endpoint

: Immunological endpoint
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AVERAGE CONCENTRATIONS

TABLE E-4
SUMMARY OF RISKS AND HAZARDS FOR RESIDENTS
LIVING NEAR EXPOSED FLOODPLAIN SOILS

Executive Summary

API/K/KR SITE
Source Exposure Exposure Chemical | Carcinogenic Risk [ Chemical
Medium Medium Point
Non-Carcinogenic
Hazard Quotient
Exposure Exposure
Routes Total Routes Total
Floodplain Soils | Floodplain Soils | Trowbridge || Total PCBs 5.4E-05 Total PCBs 0.21 (R)
29
Floodplain Soils | Floodplain Soils Otsego Total PCBs 3.7E-05 Total PCBs 0.14 (R)
2.0 ()
Floodplain Soils | Floodplain Soils | Plainwell || Total PCBs 4.8E-05 Total PCBs 0.19 (R)
2.6 (1)

RA1785\26246\ES doc

R): Reproductive endpoint
I): Immunological endpoint

CDM Camp Dresser & McKee Inc.

Notes: Target cancer risk range: 1E-06 to 1E-04 (USEPA); 1E-05 (MDEQ)
Acceptable hazard index: 1.0 (USEPA and MDEQ)
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Executive Summary

TABLE E-6
SUMMARY OF RISKS AND HAZARDS FOR RECREATIONAL VISITORS TO
EXPOSED
FLOODPLAIN SOILS AVERAGE CONCENTRATIONS
API/K/KR SITE
Source Exposure Exposure Chemical | Carcinogenic Risk ]| Chemical Non-Carcinogenic
Medium Medium Point Hazard Quotient
Exposure Exposure
Routes Total " Routes Total
Floodplain Soils | Floodplain Soils | Trowbridge {| Total PCBs 7.3E-06 Tota! PCBs 0.023 (R)
031
Floodplain Soils | Floodplain Soils Otsego Total PCBs 5.0E-06 Total PCBs 0.016 (R)
0.21 (1)
Floodplain Soils | Floodplain Soils Plainwell Total PCBs 6.4E-06 Tota! PCBs 0.021 (R)
0.27 (1)

R:\1785\26246\ES doc

Notes: Target cancer risk range: 1E-06 to 1E-04 (USEPA); 1E-05 MDEQ)

Acceptable hazard index: 1.0 (USEPA and MDEQ)
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TABLE E-7
SUMMARY OF RISKS AND HAZARDS FOR RECREATIONAL VISITORS TO
EXPOSED FLOODPLAIN SOILS MAXIMUM CONCENTRATIONS

Executive Summary

API/KC/KR SITE
Source Exposure Exposure Chemical Carcinagenic Risk Chemical Non-Carcinogenic
Medium Medium Point Hazard Quotient
Exposure Exposure
Routes Total ©" Routes Total
Floodplain Soils | Floodplain Soils Trowbridge Total PCBs 4.8E-05 Total PCBs 0.15(R)
2.0()
Floodplain Soils | Floodplain Soils Otsego Total PCBs 21E-05 Total PCBs 0.068 (R)
0.9 (
Floodplain Soils | Floodplain Soils Plainwell Total PCBs 5.0E-05 Total PCBs 0.16 (R)

2.1 (1)

R\178526248\E S doc

Notes: Target cancer risk range: 1E-06 to 1E-04 (USEPA); 1E-05 MDEQ)
Acceptable hazard index: 1.0 (USEPA and MDEQ)
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Executive Summary

Using average floodplain soil concentrations, hazard quotients based on both the
immunological and reproductive endpoints were below the USEPA and MDEQ
threshold of 1.0. Using maximum concentrations, hazard quotients based on the
immunological endpoint exceeded the USEPA and MDEQ threshold for the Plainwell
(2.1) and Trowbridge (2.0) areas; the hazard quotient for the Otsego area was 0.9.
Using maximum concentrations, hazard quotients based on the reproductive
endpoint were all below the hazard quotient threshold.

Risk-based fish concentrations (RBCssh) and sediment concentrations (RBCseq) were
developed to be protective of sport and subsistence anglers. Risk-based floodplain soil
concentrations (RBCs.il) were developed to be protective of residents living near
exposed floodplain soil. RBCs were developed for both cancer and noncancer
endpoints. Risk-based concentrations have been developed for PCBs using an
allowable cancer risk of 1 in 100,000 and a noncancer hazard index of 1.0. Table E-8
presents the risk-based and hazard-based fish concentrations (RBCgsh).

Concentrations are protective at a cancer risk level of 1 in 100,000 and a noncancer
hazard index of 1.0. For central tendency sport anglers who consume up to 24 meals
per year of fish, a fish concentration of 0.042 mg/kg is protective of cancer endpoints,
a concentration of 0.075 mg/kg is protective of the noncancer immunological
endpoint and a concentration of 0.26 mg/kg is protective of the noncancer
reproductive endpoint. For high end sport anglers who consume up to 125
meals/year of fish, a fish concentration of 0.021 is protective of cancer endpoints, a
concentration of 0.048 is protective of the noncancer endpoint, and a concentration of
0.16 mg/ kg is protective of the noncancer reproductive endpoint. For subsistence
anglers who consume up to 179 meals per year, a fish concentration of 0.008 mg/kg is
protective of cancer endpoints, 0.016 mg/kg is protective of the noncancer
immunological endpoint and 0.056 mg/ kg is protective of the noncancer reproductive
endpoint.

The Michigan Department of Community Health (MDCH) has established fish
advisories for the general population, women and children. According to the MDCH
criteria for placing fish on the Michigan Sport Fish Consumption Advisory for the
general population, when between 11 and 49 percent of fish samples exceed 2 mg/kg
of PCBs, a one meal per week advisory is issued. When more than 50 percent of fish
samples exceed 2 mg/kg, a no consumption advisory is issued. For women of child
bearing age and children under 15 years of age, at concentrations of greater than 0.05
mg/kg up to 0.2 mg/kg of PCBs in fish , a one meal per week advisory is issued. At
concentrations greater than 0.2 mg/kg up to 1 mg/kg, a one meal per month advisory
is issued.

CDM Camp Dresser & McKee Inc. ES-16
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Executive Summary

TABLE E-8
RISK-BASED FISH FILLET CONCENTRATIONS (RBCish)
API/PC/KR SITE
" Receptor = . | RBCasn Protective of 1E- |  RBCgsh Protective of 1.0-
it 17 01705 Cancer Risk for PCBs | - Hazard Index for PCBs’
RS Y IR TS, | (mg/kg) 1 (mg/kg)
Sport Angler - Central 0.042 0.075 (I)
Tendency 0.26 (R)
Assumes 24 meals/year
0.015 kg/day
Sport Angler - High End 0.021 0.048 (I)
Assumes 125 meals/ year 0.16 (R)
0.078 kg/day
Subsistence Angler 0.008 0.016 (I)
Assumes 179 meals/year 0.056 (R)

0.11 kg/day

(1) Concentrations protective of both carp and smallmouth bass.

(I): Immunological Endpoint
(R): Reproductive Endpoint

CDM Camp Dresser & McKee Ine.
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Executive Summary

The MDCH considers their PCB fish advisory concentration of less than or equal to
0.05 mg/kg in fish to be protective at an ingestion rate of 225 meals per year (0.14
kg/day) for the general population for noncancer endpoints. The MDCH does not
base its advisory on cancer risk, due to political and pragmatic considerations. For
subsistence anglers, who have been reported to consume between 3-4 meals per week,
the RBCesn developed in this HHRA indicate that concentrations in the range of 0.08
(cancer) and 0.016 (noncancer) are needed to be protective of health. The differences
between the derivations of the two noncancer values are listed in the following table:

MDCH HHRA
Meals/year 225 179
Average daily fish consumption (kg) 0.14 0.11
Reduction by cleaning/cooking (%) 50 22
Weight of subject (kg) 70 70
Target dose, HPV or RfD (ug/kg/day) 0.05 0.02
PCB level in fish (mg/kg) 0.05 0.016

Most of the difference between the two results can be attributed to the difference
between the health protection value (HPV) used by the MDCH (0.05 ng/kg/day) and
the U.S. EPA RfD used in the HHRA (0.02 ng/kg/day). These values were derived
from the same data by different methodologies. The Great Lakes Fish Advisory Task
Force used a "weight of evidence" approach to derive the HPV used by the MDCH
from data on a wide range of health effect endpoints. The U.S. EPA derives RfDs from
data on specific endpoints with uncertainty and modifying factors added.

The MDCH Division of Environmental Epidemiology has reviewed this document
and considers it to be adequately consistent with the MDCH protocol for issuing fish
consumption advisories. Although there are differences between the cleanup levels
and the MDCH first Level of Concern as cited above, MDCH considers the
parameters and assumptions used in the two derivations are reasonable, the resulting
levels to be reasonably close, and the cleanup levels to be more protective than the
MDCH Level of Concern. MDCH acknowledges the U.S. EPA and MDEQ's authority
to establish the cleanup levels to be used at any site.

Table E-9 presents the risk-based and hazard-based sediment concentrations (RBCso).
The RBCsish were used to develop RBCsed. RBCsed represent the sediment
concentrations protective of fish that are consumed at the ingestion rates specified for
sport and subsistence anglers. The RBC,.q were developed using the biota-to-sediment
accumulation factor (BSAF) method presented in Region V EPA guidance (Pelka,
1998). RBCseq range from 0.52 mg/ kg protective of sport anglers who consume 100
percent game fish such as bass to 0.075 mg/ kg protective of subsistence anglers who
consume 100 percent bottom feeding fish such as carp.

CDM Camp Dresser & McKee Inc. ES-18
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Executive Summary

TABLE E-9
RISK-BASED SEDIMENT CONCENTRATION (RBCqea)
(mg/kg sediment)
API/PC/KR SITE
... RBCsed Protective of Fish . RBCeed Protective of Fish -
E Ingestlon at1E-05 Cancer Risk . Ingestion at10Hazard . °
: - For PCBs (mg/ kg) For PCBs Quotlent (mg/ kg)
' B B Bass @ ' . Bass/ Carp(3) Bass @ Bass/Carp® -
Sport Angler - 0.52 042 0.93 (I) 0.75 (I)
Central 3.2 (R) 26 (R)
Tendency
Sport Angler - 0.26 0.21 0.6 (I) 0.48 (I)
High End 2.0 (R) 1.6 (R)
Subsistence Angler 0.093 0.075 0.20 () 0.16 (I)
0.70 (R) 057 (R)

(1) Incorporates fillet to whole body conversion factor of 0.25 for bass and 0.4 for carp.

(2) Assumes 3 percent lipid.

(3) Assumes 6 percent lipid.

CDM Camp Dresser & McKee Inc.
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Executive Summary

Table E-10 presents the risk-based floodplain soil concentration (RBCsoi) protective of
residents. For the cancer endpoint the RBCsu is 2.6 mg/kg. For noncancer endpoints,
the RBCsou is 8.5 mg/ kg for the reproductive endpoint and 3 mg/kg for the
immunological endpoint.

Table E-11 presents the risk-based floodplain soil concentration (RBCioi) protective of
recreationalists. For the cancer endpoint, the RBC,.; is 17 mg/kg. For noncancer
endpoints, the RBCsoi is 35 mg/kg for the reproductive endpoint and 32 mg/kg for
the immunological endpoint.

As with any health risk assessment, certain assumptions were made which introduce
uncertainty into the results and conclusions. Principal sources of uncertainty include
the representative exposure concentrations in fish, the toxicity and carcinogenicity of
PCBs in environmental mixtures versus laboratory studies, and the degree of
exposure including duration of exposure and fish ingestion rates. Assumptions are
made using best professional judgement and the scientific literature on risk
assessment.

CDM Camp Dresser & McKee Inc. ES-20
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Executive Summary

TABLE E-10
RISK-BASED FLOODPLAIN SOIL CONCENTRATIONS (RBCson)
PROTECTIVE OF RESIDENTS
API/PC/KR SITE

Receptor RBCoi Protective of 1E-05 RBCoil Protective of 1.0 Hazard
Cancer Risk Quotient

(mg/kg) (mg/kg)
Resident 2.6 8.5 (R)

5.0 (I)

Notes (R) = Reproductive endpoint
(Iy =Immunological endpoint

CDM Camp Dresser & McKee Inc. ES-21
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Executive Summary

TABLE E-11
RISK-BASED FLOODPLAIN SOIL CONCENTRATIONS (RBCsor)
PROTECTIVE OF RECREATIONAL VISITORS

API/PC/KR SITE
Receptor RBCioit Protective of 1E-05 RBCsoit Protective of 1.0
Cancer Risk Hazard Quotient
(mg/kg) (mg/kg)
Recreationalist 17 35 (R)
32(I)

Notes: (R) = Reproductive endpoint
(I) = Immunological endpoint

CDM Camp Dresser & McKee Inc. ES-22

R\1785\26246\ES doc



Section 1
Introduction

This document presents the human health risk assessment (HHRA) for the Allied
Paper, Inc./Portage Creek/Kalamazoo River Superfund Site (API/PC/KR) in
Southwestern Michigan. Figure 1-1 presents the extent of the site study area. This
assessment is based on concentrations of polychlorinated biphenyls (PCBs) detected
in media at the site, exposure assumptions, and toxicity information, which together
are used to characterize risks to human receptors. Risks are estimated based on
existing (baseline) conditions, that is, in the absence of any remedial action and
institutional controls. This information is intended for use by risk managers in
determining acceptable clean-up levels to protect human receptors.

1.1 Report Objectives

The objective of the HHRA is to assess potential current and foreseeable future risks
associated with PCB exposure to people who may recreate on and near the river and
along the floodplain, and who may live near the river and along the floodplain.
Specifically, the objectives of the HHRA are to:

s Define the sources of contamination;

s Identify human receptors of concern;

s Evaluate all exposure pathways and eliminate those not deemed significant;
= Quantitatively evaluate significant exposure pathways;

s Determine the extent and likelihood of actual or potential impacts;

s Describe the uncertainty associated with the risk and hazard estimates;

= Develop risk-based fish concentrations protective of human health; and

= Develop risk-based sediment and floodplain soil concentrations; protective of
human health; and

m Help determine whether response actions are necessary.

Exposures to the following media were evaluated: (1) exposed former
sediments/floodplain soil; (2) sediment; (3) surface water; (4) biota, including fish and
waterfowl; and (5) air. This HHRA estimates cancer and non-cancer risks for those
exposure pathways considered potentially significant. In an effort to focus resources
on those pathways with the greatest hazard potential, potentially significant
pathways were determined by means of a comparison of API/PC/KR site data with
similar data collected from the Lower Fox River and Lower Green Bay Estuary in
Wisconsin. A full-scale quantitative HHRA was conducted for these water bodies
under the direction of the Wisconsin Department of Natural Resources (WDNR).

CDM Camp Dresser & McKee Inc. 1-1
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Section 1
Introduction

Assuming similar exposure assumptions would be used for the Michigan and
Wisconsin sites, pathways found to be significant in the Lower Fox/Green Bay site
were evaluated in the API/PC/KR assessment, unless detected concentrations were
substantially lower at the API/PC/KR site.

1.2 Scope

This human health risk assessment (HHRA) evaluates the potential current and
foreseeable future risks to people who may recreate on or live near the Kalamazoo
River and its floodplain. The range of possible exposures to the river water, sediment,
biota and floodplain soil were examined. For some types of exposure, a quantitative
assessment of cancer risk and noncancer hazard was conducted. For other types of
exposure, only a qualitative evaluation was conducted because previous
investigations for a similar site found these exposures to not be associated with a
significant risk, given similar or higher media concentrations.

PCB contamination is the primary focus of this HHRA and the primary chemical of
concern at the site. This HHRA focuses on the following two populations:

s people who may recreate on or near the Kalamazoo River and the floodplain
s people who may live near the Kalamazoo River and the floodplain

A separate HHRA has been conducted for the King Highway Landfill Operable Unit,
a Georgia Pacific property along the Kalamazoo River (BB&L, 1996; BB&L, 1997).

1.3 Report Organization

This HHRA is being conducted under contract to the Michigan Department of
Environment Quality (MDEQ) and follows guidance and directives issued by both the
MDEQ and the United States Environmental Protection Agency (USEPA).

The organization of this report follows the general format outlined in Risk
Assessment Guidance for Superfund: Volume I - Human Health Evaluation Manual
(Part A). The remainder of this report is organized as follows:

m Section 2 - Data Evaluation

Section 3 - Exposure Assessment

Section 4 - Toxicity Assessment

Section 5 -~ Risk Characterization

Section 6 - Uncertainty Assessment
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Section 1

Introduction
m Section 7 - Determination of Risk - Based Sediment and Floodplain Soil
Concentrations
s Section 8 - References
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Section 2
Data Evaluation

This human health risk assessment (HHRA) evaluates the potential current and
foreseeable future risks to people who may recreate on or live near the Kalamazoo
River and its floodplain. The range of possible exposures to the river water, sediment,
biota and floodplain soil were examined. For some types of exposure, a quantitative
assessment of cancer risk and noncancer hazard was conducted. For other types of
exposure, only a qualitative evaluation was conducted because previous
investigations for a similar site found these exposures to not be associated with a
significant risk, given similar or higher media concentrations.

This section evaluates the available data collected on and near the API/PC/KR site
and makes a determination as to whether the data are adequate for conducting a
quantitative or qualitative risk assessment.

2.1 Data Evaluation

Samples have been collected from fish, turtle, sediment, and surface water from the
Kalamazoo River since 1971. The majority of the data used in this Human Health Risk
Assessment (HHRA) were collected in 1993 and 1997 and were reported in various
technical memoranda prepared by Blasland, Bouck & Lee, including Draft Technical
Memorandum 12 - Former Impoundment Sediment and Geochronological Dating
Investigation; Draft Technical Memorandum 14 (and addenda) - Biota Investigation;
and Draft Technical Memorandum 5 - Willow Boulevard/ A-Site Operable Unit:
Results of Air Investigation.

Exposures to fish, turtle, floodplain soil, sediment, surface water, air and waterfow]
were considered in this risk assessment. Based on a review of these data, one of the
following determinations was made:

®» Quantitative evaluation of the associated exposure pathways is needed;
» Qualitative evaluation of the associated exposures pathways is sufficient; or

= Additional data are needed to adequately evaluate the associated exposure
pathways.

2.1.1 Fish Data

Fish data were collected in 1993 and 1997 as part of the Biota Investigation (BB&L,
1994e; BB&L, 1998). Several species of fish were collected including smallmouth bass,
golden redhorse, carp, spotted and white suckers. These data have been summarized
and discussed in Ecological Risk Assessment for the Allied Paper, Inc./Portage
Creek/Kalamazoo River Superfund Site (Camp Dresser & McKee Inc., June 1999).
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Data Evaluation

Two species, smallmouth bass and carp, were selected to represent a popular targeted
sport fish and a bottom feeding fish in the human health assessment. Skin-off fillet
data were used for carp and skin-on fillet data were used for smallmouth bass.
Guidance for Assessing Chemical Contaminant Data for Use in Fish Advisories
(USEPA, 1995) recommends that samples be prepared in a manner that best
represents the edible portions of fish prepared and consumed by anglers.
Concentrations of polychlorinated biphenyls (PCBs) detected in fish are presented in
Table 2-1 for each of the seven areas evaluated in this risk assessment. To aid in the
evaluation of aquatic habitats and chemical exposure, the API/PC/KR site was
divided into 12 Aquatic Biota Study Areas (ABSAs). Nine of these ABSAs were
evaluated as exposure areas in the HHRA. A list of the ABSAs is presented on Table
2-2. Three ABSAs, 3,4, and 5, cover the area between Morrow Dam and Plainwell
Dam. Data from these three ABSAs were combined for purposes of this assessment
because it is assumed that fish can migrate within these areas, but due to the presence
of the dams, will not migrate between these areas. All data sets represent a stretch of
the river between two dams. Figures 2-1 through 2-4 present the fish data collected
from the nine study areas evaluated in this assessment.

Between 11 and 22 samples were collected for each ABSA. Quality control data is
presented in Draft Technical Memorandum 14 - Biota Investigation (BB&L, 1994) and
generally conforms to the data quality objectives established for the site. For these
reasons, the fish data sets were considered adequate for risk assessment purposes.
Because fish ingestion is the primary exposure pathway of concern for this site, this
pathway was evaluated quantitatively.

2.1.2 Turtle Data

Ingestion of snapping turtles is known to occur in the vicinity of the site. While not
well documented, the quantities of turtles ingested by individuals are believed to be
less than the quantities of fish ingested. Eleven turtle samples were collected from
ABSAs 5 and 10. Detected concentrations of PCBs in turtles were reported in the
Biota Investigation. Aroclor 1260 was detected in 11 out of 11 samples from ABSA 5;
and 9 out of 11 samples from ABSA 10. Aroclor 1254 was detected one time in a
sample from ABSA 10 at 0.53 mg/kg. Concentrations of Aroclor 1260 ranged from
0.021 to 0.49 mg/kg at ABSA 1; 0.23 to 1.9 mg/kg at ABSA 5; and 0.11 to 8.1 mg/kg at
ABSA 10. The turtles were collected from May 16 through May 21, 1994. Because
samples were collected in the spring, lipid levels would likely be at their lowest.
Similarily, concentrations of PCBs which accumulate in the fatty tissue would also be
lower at this time of year. Turtle samples collected later in the summer or fall would
likely exhibit higher lipid levels and, therefore higher PCB levels. The available data
may under-represent PCB concentrations to which people ingesting turtles caught
later in the summer and fall would be exposed.
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TABLE 2-1
SMALLMOUTH BASS AND CARP DATA
API/PC/KR SITE
TOTAL AROCLOR
Frequency Range Average Maximum
AREA / SPECIES of of Conc. Conc.
Detection Detection
(mg/kg) (mg/kg) (mg/kg)
ABSA 3,4,5 Combined
Small Mouth Bass 44/44 0.09-39 0.95 39
Carp 44/44 11-17 5.7 17
ABSA 6
Small Mouth Bass 11/11 0.27-37 0.98 3.7
Carp 11/11 1.1-8.0 3.4 8.0
ABSA 7
Small Mouth Bass 11/11 0.39-37 14 37
Carp 11/11 0.71-64 24 6.4
ABSA 8
Small Mouth Bass 11/11 0.74-42 19 42
Carp 11/11 1.3-96 4.6 9.6
ABSA 9
Small Mouth Bass 22/22 0.23-58 1.9 5.8
Carp 22/22 0.099-65 1.2 6.5
ABSA 10
Small Mouth Bass 11/11 11-24 19 24
Carp 11/11 19-17 7.6 17
ABSA 11
Small Mouth Bass 21/22 0.13-43 0.74 43
Carp 22/22 0.36-17 48 17
ABSA: Aquatic Biota Study Area. See Table 2-2 for description of ABSAs.
CDM Camp Dresser & McKee Inc. 2-3
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TABLE 2-2
API/PC/KR BIOLOGICAL STUDY AREAS

ABSA3

Kalmazoo River from Morrow Dam to Mosel Ave., Kalamazoo
Aquatic biota were collected just downstream of Morrow Dam.

ABSA 4

Kalamazoo River at Mosel Ave. to Hwy. 131 bridge. Aquatic biota
were collected from the Kalamazoo River near Mosel Avenue.

ABSA S

Kalamazoo River near Hwy 131 bridge to Plainwell Dam. Aquatic
biota were collected from the Kalamazoo River upstream of Plainwell
Dam. Includes TBSAs 8,9, and 10.

ABSA 6

Kalamazoo River from Plainwell Dam to Ostego City Dam. Aquatic
biota were collected from the Kalamazoo River upstream of Ostego
City Dam. Includes TBSA 10.

ABSA7

Kalamazoo River from Ostego City Dam to Ostego Dam. Aquatic
biota were collected just upstream of Ostego Dam.

ABSA 8

Kalamazoo River from Ostego Dam to Trowbridge Dam. Aquatic
biota were collected upstream of Trowbridge Dam. Includes TBSA 3
and 5.

ABSA9

Kalamazoo River from Trowbridge Dam to Lake Allegan Dam.
Aquatic biota were collected from Lake Allegan.

ABSA 10

Kalamazoo River from Lake Allegan Dam to Ottawa Marsh. Aquatic
biota were collected downstream of Allegan Dam. Includes TBSA 1.

ABSA 11

Kalamazoo River from Ottawa Marsh to US 31. Aquatic biota were
collected near Saugatuck.
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Section 2
Data Evaluation

While PCB concentrations in turtles caught later in the season may be higher, detected
PCB concentrations in turtles were generally less than those detected in fish. Fish
concentrations of total PCBs ranged from 1.1 to 2.4 mg/kg in smallmouth bass and 1.9
to 17 mg/kg in carp. Turtle ingestion rates are assumed to be less than fish ingestion
rates, therefore, the risks associated with turtle ingestion would be less than, or
comparable to, those associated with fish ingestion. Lack of truly representative
turtle data represents a data deficiency that could result in the underestimation of
risks and hazards.

2.1.3 Waterfowl

A limited number of waterfowl samples have been collected from the Kalamazoo
River. In 1985, the U.S. Fish and Wildlife Service (USFW) collected 12 mallards, 2
wood duck, 1 Canada goose, and 1 blue-winged teal from Otsego City Impoundment,
Trowbridge Impoundment, Allegan State Game area, and Saugutuck. Samples were
analyzed for Aroclor 1260. These data are reported in Kalamazoo River Action Plan
(MDNR, 1987). Detected concentrations ranged from 0.60 mg/kg in an immature
mallard from Saugatuck to 4.8 mg/kg in an adult mallard from Otsego City
Impoundment. Also in 1985, the USFW collected 2 mallards from the Kalamazoo
River and 9 mallards from the Potawatomie Marsh. Samples were analyzed for total
PCBs which were detected in one sample at a concentration of 0.29 mg/kg. These data
sets are included in Appendix B.

Based on the age of these data sets and their limited nature, these data have not been
used to estimate risks to hunters. This exposure pathway is considered important for
the Kalamazoo River area as hunting waterfowl is a widespread recreational activity.
Additional data are needed to adequately evaluate risks to this population. This
pathway will be evaluated in an addendum to the HHRA.

2.1.4 Floodplain Soil/Sediment

The Kalamazoo River has been dammed in five places within the API/PC/KR. From
the 1950s through the 1970s the paper companies discharged PCB contaminated
effluent to the Kalamazoo River. The impoundments acted as setting basins where
PCB wastes settled out on the bottom of the impoundments. Three of these dams,
Plainwell, Otsego, and Trowbridge, and their impoundments, were acquired by the
State of Michigan in the late 1960's. The impoundments were drained in the early
1970’s thereby exposing sediments previously overlain by river water. These exposed
sediments are part of the API/PC/KR.

The exposed floodplain soils in the vicinity of the former Plainwell, Otsego and
Trowbridge dams cover approximately 61, 37, and 346 acres, respectively. Samples
obtained from 0-6 inches were evaluated as it is this horizon which is most accessible
to people living nearby. Table 2-3 summarizes the floodplain data for these three
areas. Figure 2-5 presents these exposed floodplain areas. The highest PCB
concentrations were detected in the Plainwell area, followed by Trowbridge and
Otsego. The frequency of detection was above 80 percent for all areas indicating that
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TABLE 2-3
FLOODPLAIN SOIL DATA
API/PC/KR SITE
TOTAL AROCLOR
Frequency Range Average Maximum
AREA of of Conc. Conc.
Detection Detection
(mg/kg) (mg/kg) (mg/kg)

PLAINWELL 33/42 0.027 - 85 10.9 85
OTSEGO 29/41 0.048 - 36 84 36
TROWBRIDGE 60/76 0.051 - 81 12 81
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deposition of contamination was widespread in these areas. Due to the proximity of
residential areas to these areas of exposed sediment, exposures associated with
floodplain sediment/soil are quantitatively evaluated in the HHRA.

2.1.5 River Sediment

Over 1000 instream cores have been collected from 151 transects in the river. Five to
nine samples were collected from each transect and 365 samples were analyzed for
PCBs, total organic carbon, grain size, and percent solids. These data were collected as
part of the Remedial Investigation and were reported in Draft Technical
Memorandum 10 - Sediment Characterization/Geostatistical Pilot Study (BB&L,
1994a).

Based on an evaluation prepared by the MDCH, and a review of data and risks
associated with sediment exposures at the Lower Fox River site, it has been
determined that exposure to instream sediments during recreational activities is not
an important means of exposure to PCBs. In Health Consultation for Allied
Paper/Portage Creek/Kalamazoo River (MDCH, 1997), prepared under a cooperative
agreement with the Agency for Toxic Substances and Disease Registry (ATSDR) (July
2,1997), it is stated that "moist sediments might adhere more strongly to skin than
drier soil, but river water would tend to wash the sediments off before the soiled skin
reaches the mouth or food". It is also stated that "based on the PCB concentrations
reported in the sediment and water of the Kalamazoo River and considering the
frequency of exposure to the sediments, and limited absorption of PCBs from soils,
there is no need to restrict access to the sediment and water of the Kalamazoo River".

For the reasons stated in the MDCH document, exposure to instream sediments is not
considered an important exposure pathway and therefore has not been evaluated in
this HHRA.

2.1.6 Surface Water

Surface water concentrations of PCBs have been reported in Draft Technical
Memorandum 16 - Surface Water Investigation (BB&L, 1995a) and the description of
the Current Situation (BB&L, 1992) . The maximum and central tendency (median)
PCB concentrations reported in surface water in the most recent of these reports are
0.000071 g/l and 0.000025 ng/1, respectively. All detected concentrations are below
drinking water Maximum Contaminant Levels (MCLs) published by USEPA. The
MCL for PCBs is 0.5 micrograms per liter (ug/1). The Kalamazoo River is not used for
drinking water, however, incidental ingestion could occur during swimming. The
quantity of water consumed during swimming has been estimated to be significantly
less than consumed when water is used for drinking water (50 millimeters/hour
which is a typical swimming event vs. 2 liters/day) (USEPA, 1989). MDEQ has
established a surface water criterion for PCBs of 0.00012 g/1 protective of wild life
and a criterion protective of human health of 0.000026 ng/1. Water concentrations
detected in the Kalamazoo have exceeded the criterion protective of human health,
however, exposures via direct contact and incidental ingestion of surface water are
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not considered significant pathways and were not further evaluated in this HHRA.
Further rationale for elimination of these pathways is presented in Section 3.2.

2.1.7 Air

No air data have been collected in the immediate vicinity of the River or exposed
floodplain soils. An air investigation was conducted at the Willow Boulevard/ A-Site
Operable Unit (OU) located in Kalamazoo Township, Michigan. As reported in Draft
Technical Memorandum 5 - Willow Boulevard/ A-Site Operable Unit: Results of the
Air Investigation, the air investigation involved collection of 15 samples over a three
month period from 5 perimeter samplers and 2 background location samplers. The
objectives of the air investigation were to (1) identify the highest representative PCB
concentrations expected for adjacent or nearest public access and residential locations;
and (2) provide data necessary to determine whether PCBs are migrating from the
operable unit via the air pathway.

Sampling of both particulate phase and vapor phase PCBs according to standard
USEPA protocols was conducted using glass-fiber filters and high-volume
polyurethane foam (PUF) cartridges, respectively. The results of the air investigation
are presented in Appendix C. Arithmetic average concentrations of PCBs ranged
from 0.00049 wg/m?3 to 0.0029 g/ m?, below the secondary risk screening level of 0.02
ug/ m3 developed by the MDEQ Air Quality Division. At the time of sampling, the
Willow Boulevard/ A-Site OU was partially vegetated. Conditions have since
changed and the site is no longer vegetated but is covered with a temporary soil
cover.

These data are not appropriate for evaluating risks and hazards associated with
exposures to particulates or volatile emissions from the River or exposed floodplain
soils. In order to evaluate potential risks and hazards associated with air exposures, a
quantative estimate of particulate and volatile emission from the exposed floodplain
soil has been conducted using algorithms adapted from Standard Guide for Risk-
Based Corrective Action Applied at Petroleum Release Sites, (ASTM, 1995). These
exposures are evaluated as part of the residential scenario. Exposures to volatile
emissions from surface water have not been evaluated. In the absence of air data or
air modeling, to characterize this exposure pathway overall site risks are likely to be
underestimated.
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3.1 Site Description

The API/PC/KR site is located in a moderately dense demographic area. The
Kalamazoo River is a class A water body and is used for swimming, boating and fishing.
Restrictions against development along the river have not been established outside of the
100 year floodplain. Land use along the river includes urban commercial and industrial;
urban, suburban and rural residential; agricultural; and recreational (MDPH, 1991).

In addition to fishing and boating, recreational activities identified by the Michigan
Department of National Resources along the Kalamazoo River include:

m Canoeing

= Picnicking

Mushroom and berry picking

Wild food gathering

Sightseeing/wild animal observation

Birdwatching

The primary source of contamination at the site is PCB residuals which were discharged
into the river system by several paper mill facilities located upstream. In the de-inking
phase of recycling paper fibers, specialty inks containing PCBs were liberated. Much of
the de-watered paper waste was disposed of in landfills and sludge disposal areas
located on the banks of the river. Erosion from these facilities, as well as direct discharge
of millions of gallons per day of effluent into the river, has resulted in an estimated mass
of over 22,700 pounds of PCBs in floodplain and instream sediments.

The site contains six dams, three of which are owned by the MDNR, and three, which are
owned by municipalities and private entities. These dams (in a downstream order) are:
Plainwell Dam, Otsego City Dam, Ostego Dam, Trowbridge Dam, Allegan City Dam
and Caulkins Dam on Lake Allegan. The Plainwell, Otsego and Trowbridge dams are
the three MDNR dams. While these dams impounded water, PCB-contaminated
sediments were deposited in the impoundments. When the superstructures of these
dams were removed in 1986 and the water level was lowered to the sill, most of these
contaminated sediments were exposed in the floodplain. These exposed sediments are
continuously being eroded into the Kalamazoo River and constitute a continual source of
PCBs to the river system. The largest acreage of exposed sediments is behind the
Trowbridge Dam. Residential property can be found adjacent to the exposed sediments
behind the Trowbridge and Otsego Dams. In some areas, the gray paper residual waste
can be observed in the backyards of residential homes along the river. Additionally, the
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construction of the golf course behind the Trowbridge impoundment has occurred on
top of and immediately adjacent to the exposed sediments containing paper residual
waste. Established gardens have been observed in the former impoundment area behind
Otsego Dam.

These dams, along with the Caulkins dam, have been identified as areas where local
anglers can go to catch fish in the Kalamazoo River. These structures provide attractive
habitat for fish and many anglers have been observed fishing in the vicinity of these
dams, including establishing fishing locations on the exposed sediments. In addition to
attracting anglers, the three MDNR impoundments have also attracted waterfowl
hunters, as evident by the duck blinds observed in the backwaters behind the existing
structures.

Floodplain and river sediments are both transport and exposure media. River sediments
are a source of exposure to aquatic biota such as fish and turtles and floodplain
sediments are a source of exposure for people living, recreating, or working on the river
bank. For purposes of this evaluation, residents who live near the exposed floodplain
soils were considered the most highly exposed. Risk and hazard quotient estimates for
these individuals will serve as a conservative representation of risk and hazard to
individuals using the river bank for commercial or recreational purposes.

PCBs are transported via river sediment and floodplain soil to secondary transport and
exposure media including surface water, air and fish. Subsequent exposures, either
directly to the river and floodplain soil, or to the secondary exposure media, includes:
ingestion of fish, sediment or soil and surface water; dermal contact with sediment or
soil and surface water; and inhalation of particulates and/or vapor emissions from
exposed sediments.

Subsistence and recreational anglers, recreational users of the river for purposes other
than fishing, and residents who may live near or on the river, were considered in the
HHRA. An exposure scenario defines a particular manner in which people are exposed
to contamination. An example of an exposure scenario includes: (1) ingestion of fish by
subsistence anglers; and (2) ingestion of, dermal contact with and inhalation of
particulates and vapors from floodplain soil by nearby residents. Some of the possible
exposure scenarios for the API/PC/KR site were evaluated quantitatively, i.e.,
numerical estimates of cancer risk and noncancer hazard were developed. Some of the
possible exposure scenarios were evaluated qualitatively, i.e., a discussion of the
significance of a particular pathway or adequacy of the data to evaluate the pathway
was provided.

3.2 Determination of Exposure Pathway Significance

Researchers have investigated the role of various environmental pathways of exposure
to contaminants in the Great Lakes. Several multimedia studies indicated that most (80-
90%) cases of human exposure to chlorinated organic compounds occur through the
food pathway. A more recent multimedia study supports these findings and indicates
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that the primary pathway of exposure to PCBs is from fish consumption (Birmingham, et
al. 1989; Newhook, et al 1988; Fitzgerald et al. 1996).

Pathways involving ingestion of biota including fish and waterfowl have been
determined to warrant quantitative evaluation. During hunting or fishing activities
contact with River surface water and sediment may occur. Contact with surface water
and sediment may also occur during other recreational activities such as swimming and
boating. In general, contact with sediment and surface water does not result in
significant risks or hazards. This assumption is consistent with the findings presented in
Health Consultation for Allied Paper/Portage Creek/Kalamazoo River prepared by
Michigan Department of Community Health (MDCH, 1997). In that document it is stated
that "moist sediments might adhere more strongly to skin than drier soil, but river water
would tend to wash the sediments off before the soiled skin reaches the mouth or food."
In addition, the quantity of water consumed during swimming has been estimated to be
significantly less than that consumed when water is used for drinking water (50
milliliters/hour which is a typical swimming event vs. 2 liters/day) (USEPA, 1992). For
this reason, the ingestion of surface water is not considered a significant pathway.

In order to confirm that contact with in-stream sediment and surface water would not
result in significant risks or hazards, site data from the API/PC/KR were compared to
data from the Lower Fox River in Wisconsin. Exposure conditions at the two sites are
very similar in that both sites have active recreational populations involved in fishing,
hunting and boating and residential populations living on or near the site. An HHRA
conducted for the Lower Fox River evaluated numerous pathways and found that the
following four exposure pathways were associated with significant risk or hazard:

= Ingestion of fish by subsistence anglers
u Ingestion of fish by recreational anglers
m Ingestion of waterfowl by hunters

= Inhalation of outdoor air from surface water by nearby residents

Significant risk is defined as a level above the MDEQ cancer risk threshold of 1 in
100,000 excess lifetime cancer risks and significant hazard is defined as a hazard quotient
greater than 1.0.

With the exception of inhalation of outdoor air from surface water, and ingestion of
waterfowl by hunters, these pathways were quantitatively evaluated for the
API/PC/KR site. Additional data are needed to adequately evaluate ingestion of
waterfowl by hunters and volatilization from surface water to outdoor air. Exposure
pathways involving contact with surface water and sediment i.e., the recreational wader
or swimmer, were not associated with significant risk or hazard. Drinking water
ingestion was evaluated for the Lower Fox River, but water from the Kalamazoo River is
not used for drinking water, therefore this pathway is not relevant.
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Table 3-1 presents upper bound and average concentrations of PCBs in sediment,
surface water, fish, and waterfow] at the Lower Fox River and API/PC/KR sites. Upper
bound and average concentrations for all abiotic and biotic media are higher from the
AP1/PC/KR site than from the Lower Fox River site.

Scaling allows for estimation of risks or hazards for the Kalamazoo River using the
Lower Fox River as a baseline. Exposure assumptions for recreational swimmers,
waders, sport anglers and subsistence angler are comparable to the two sites. Risks and
hazards are directly proportional to exposure concentrations. The ratio of exposure
concentrations to risks or hazards for the Lower Fox is used to estimate the risks or
hazards associated with the API/PC/KR exposure concentrations. Table 3-2 presents
scaled risks and hazards for the Kalamazoo River receptors associated with exposure to
upperbound in-stream sediment and surface water. Using this procedure, it was
determined that, even though the exposure concentrations for surface water and in-
stream sediment in the API/PC/KR were higher than the Lower Fox, exposure
pathways involving contact with in-stream sediment and surface water would not result
in risks or hazard which exceeded regulatory thresholds. The complete comparison of
Lower Fox River and API/PC/KR exposure concentrations and the results of the risk
and hazard scaling are presented in Appendix D.

3.3 Receptors

Recent data compiled through the Agency for Toxic Substances and Disease Registry
(ATSDR) Great Lakes program indicate the following:

» Approximately 4.7 million people consumed Great Lakes sport-caught fish within the
past year.

= Knowledge of and adherence to health advisories for sport-caught fish vary across
different populations.

= Advisory awareness is especially low in women and minority populations.

m Fish are an essential component of the diets of minority and Native American
populations; they consume fish that tend to have higher levels of contaminants, and
their cooking practices increase their exposure to Great Lakes contaminants compared
to recommended fish preparation techniques (Johnson, 1998).

This information was used to identify the five receptor groups which have been
evaluated in this HHRA:

m Subsistence anglers
m Central Tendency Sport anglers

m High end sport anglers
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Table 3-1
Comparison of Total PCB Concentrations of Lower Fox River and Kalamazoo River
API/PC/KR Site
Medium Upper Bound *" Central Tendency '~
Fox River Kalamazoo Fox River Kalamazoo
Fish Tissue (mg/kg) 5.1(8) 17.34 (max- 3.97 7.6 (carp)
carp) 1.9 (smb)
5.8 (max-smb)
Waterfowl Tissue (mg/kg) 1.7(9) 4.8 (max) 0.54 1.7
Surface Water (mg/L) 24E-05(6) | 7.1E-05 (max) | 2.2E-05 2.5E-05 (median)
Sediment (mg/kg) 5.5(7) 156 (max- 5.4 3.7(5)
ABSA 7)
13.6 (U9S,
ABSA 7)

M

@
G
)

®)
(6)
)
(®)
©)
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Upperbound measure concentrations - lower of the 95% UCL on the arithmetic mean or the maximum
detected concentration. For particular data points from the Fox River Study, use of 95% UCL or
maximum concentrations could not be discerned.

Central Tendency = the arithmetic mean except for Kalamazoo surface water which is median value.
Lower Fox River data from ThermoRetec, 1999

Kalamazoo River data derived from following sources:

Fish (BB&L, 1995b; BB&L 1998)

Waterfowl (MDNR, 1987);

Surface Water (BB&L, 1995a);

Sediment (BB&L, 1994a)

Average from ABSAs 3,4,5,6,7,8,9 as reported in CDM, 1999 originally derived from BB&L, 1994a.
Upperbound concentration from DePere to Green Bay reach.

Upperbound concentration from Little Lakes Buttes des Morts reach.

Upperbound fish tissue concentration from Little Lake Butte des Morts reach. Species not reported.
Upperbound concentration from Little Rapids to DePere reach.
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TABLE 3-2

COMPARISON OF CALCULATED FOX RIVER RISKS AND HAZARDS TO SCALED KALAMAZOO RIVER RISKS AND HAZARDS

AP1/ PC/ KR SITE

Fox River Kalamazoo River
Pathway Media Calculated Calculated Scaled Scaled
Risks Hazards Risks Hazards
Recreational
Angler
Surface Water  1.7E-08 - 1.2E-07 m 1.0E-03 - 6.0E-03 m 1.2E-07 -3.56-07 @ 2.2E-03-29E-02 @
(ingestion, dermal contact)
Subsistence
Angler
Surface Water  2.4E-08 - 1.6E-07 o 2.0E-03 - 8.0E-03 o 28E-08-47E-07 @ 5.4E-02 - 3.9E-02 @
(ingestion, dermal contact)
Recreational
Swimmer
Surface Water 6.8E-08 ® 1.4E-02 ® 2.0E-07 @ 41E-02 ¥
(ingestion, dermal contact)
Sediment 8.7E-08 @ 2.5E-02 o 5.8€-08-2.1E-07 © 1.7E-02 - 6.2E-02 ©®
(ingestion, dermal contact)
Recreational
Wader
Surface Water 7.8E-09 @ 2.0E-03 @ 2.3E-08 “w 9.8E-03 ¥
(ingestion, dermal contact)
Sediment 1.9E-07 @ 2.5E-02 @ 1.3E-07-47€E-07 © 1.7E-02- 6.26-02 ©
(ingestion, dermal contact)
Notes:

(1): Based on range of calculated cancer and noncancer risks associated with the Average Concentration and the Upperbound Concentration..
(2): Based on scaled cancer and noncancer risks associated with the Average Concentration and the Maximum Concentration.
(3): Based Upperbound Concentrations (either on 95% UCL. Or maximum).
(4): Based on Maximum Concentrations.

(5): Based on range of calculated cancer and noncancer risks associated with the Average Concentration and the 95% UCL.
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m Nearby residents

m Recreationalists

3.3.1 Subsistence Anglers

Subsistence anglers are individuals who would not be able to meet their daily
nutritional requirements if they could not supplement their diet with sport-caught
fish. In a survey financed by the Michigan Great Lakes Protection Fund, Michigan
Sport Anglers Fish Consumption Study, 1991-1992 (West, 1993), a sample of 7,000
persons with Michigan fishing licenses was drawn and surveys were mailed in two-
week cohorts from January 1991 - January 1992. Respondents were asked to report
consumption patterns during the proceeding 7 days. A response rate of 46.8 percent
was reported with 2,681 surveys returned. Fish consumption rates were found to be
higher among minorities, people with low income, and people residing in small
communities.

Three subpopulations of subsistence anglers have been evaluated in several studies of
the Great Lakes region:

m Low-income/minorities
» Native Americans

= Hmong

Out of a total estimated population of 329,912, West 1993 estimated a low income
(<$25,000) population of 99,094 and a minority/low income population of 9,022.

The Michigan Department of Community Health conducted the Kalamazoo River
Angler Survey and Biological Testing Study. The study, which was funded by the
ATSDR, involved field surveys conducted from May - September 1994 and interviews
of 938 anglers in Kalamazoo and Allegan counties. Information on income level was
not reported, though unemployment rates were reported. Unemployment rates for
anglers in Allegan county (20.5%) and Kalamazoo county (17.4%) were higher than
the overall unemployment rates for these counties (MDCH, 2000b). Respondents were
questioned on age, education, race (white, non-white), gender, smoking status,
drinking status, weight change and awareness of fish advisories.

Almost 4 percent of the Allegan County anglers reported that they fished for food
only while none of the Kalamazoo County anglers reported that they fished for food
only. An additional 10.6 percent of all anglers responded that they fished for both
food and recreation (MDCH, 1998).

Allegan and Kalamazoo County public health agency staff conducted the interviews.
Interviewers reported they were unable to interview Hmong anglers that have been
observed fishing in the Lake Allegan area. At other Superfund sites, this segment of
the population makes up a large component of the subsistence fishing population.
Two key studies, Hmong Fishing Activity and Fish Consumption (Hutchinson and
Kraft, 1994) and Fish Consumption by Hmong Households in Sheboygan, Wisconsin
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(Hutchinson, 1994) examined fishing activity and fish consumption rates in Green
Bay, Wisconsin and Sheboygan, Wisconsin, respectively.

Native American anglers were not specifically targeted in the Kalamazoo Angler
Survey although an early draft of the survey reported that 9 percent of 143 male
respondents in Allegan County were Native American and 0.5 percent of 213 male
respondents in Kalamazoo County were Native American. A number of studies have
been conducted on the fish ingestion rates of Native American populations in Alaska
(Wolfe and Walker, 1987); the Columbia River Basin (CRITFC, 1994); Wisconsin
(Peterson et.al, 1994; Fiore, 1989); and the St. Lawrence River (Fitzgerald, 1995, 1996).

The Lower Fox River HHRA evaluated four different subsistence fishing scenarios:

® Low income, minority (based on West, 1993 data)

m Native American Angler (based on Peterson, 1994 and Fiore, 1989)
= Hmong (based on Hutchinson and Kraft, 1994)

= Hmong (based on Hutchinson, 1998)

The overall ingestion rates and exposure frequencies for the low income, minority
angler were the highest of these four scenarios; risks and hazards for the low income,
minority angler were also the highest of these four scenarios. For this reason, the
subsistence scenario for the API/PC/KR site is based on the low income, minority
population.

3.3.2 Sport anglers

Fishing is a popular recreational activity on the Kalamazoo River. Because
multimedia studies have indicated that most (80 - 90 percent) cases of human
exposure to chlorinated organic compounds occur through the food pathway and the
primary pathway of exposure is from fish consumption, risks and hazards to the sport
angler population were evaluated in this HHRA.

The Kalamazoo River is a favorite fishing site for sport anglers and subsistence
fishermen. The Kalamazoo River is a favorite angling site for smallmouth bass in the
Kalamazoo area.

Additionally, the downstream reaches of the Kalamazoo River, below Caulkins dam
is known for it steelhead and salmon fishing. The Kalamazoo River is also popular for
catching carp, panfish, channel catfish and sucker species (personal communication
with Jim Dexter, MDNR).

Anglers have been observed fishing in the vicinity of the three MDNR dams on a
regular basis, and the Trowbridge dam has a boat launch ramp used by anglers and
duck hunters to access the backwater areas behind this impoundment. There is
limited fishing on Lake Allegan as the area has poor habitat, and most fishing is
restricted to channel catfish, carp, and occasional panfish.

CDM Camp Dresser & McKee Inc. 3-8
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Two populations of sport anglers were evaluated: the central tendency sport angler
and the high end sport angler. Assumptions regarding fish ingestion rates, reduction
of PCBs due to cooking fish, portion of fish caught from the contaminated area are
different for the central tendency and high end sport anglers. These assumptions are
further discussed in Sections 3.5.2.

3.3.3 Nearby Residents

Urban, suburban and rural residential populations exist along stretches of the
Kalamazoo River. Development within the 100-year floodplain is restricted; however,
despite inclusion of 80 miles of the Kalamazoo River in the study area of the
API/PC/KR National Priority List site, residential, commercial and recreational
development along the river has proceeded unrestricted.

Exposed floodplain soil in the vicinity of the former Trowbridge, Otsego, and
Plainwell dams are completely accessible to the public and are located adjacent to
residential areas. For these reasons, a residential scenario was evaluated for these
three floodplain areas.

3.3.4 Recreationalists

Some parts of the former impounded areas abut neighborhoods and residential
property and are completely accessible to children and adults. Other areas are
relatively less accessible to children but are accessible to adults who may engage in
recreational activities such as birdwatching, picnicking, and hunting. The former
impoundment areas near the Trowbridge, Otsego and Plainwell dams are accessible
for these activities. For these reasons, a recreational scenario was evaluated for these
floodplain areas.

3.4 Exposure Pathways

Figure 3-1 presents a site conceptual model for the API/PC/KR site. The conceptual
model identifies all of the potential receptors and exposure pathways. Exposure
pathways are the mechanisms by which people are exposed to chemicals from a site.
A pathway is the route between a receptor and a contaminated medium. Some
exposure pathways were evaluated qualitatively, i.e., a discussion of the relative
insignificance of these pathways was provided to support eliminating them from
further consideration. Some pathways were evaluated quantitatively, i.e., numerical
estimates of cancer risk and noncancer hazard were generated. The receptors and
exposure pathways quantitatively evaluated for this site include:

® Sport anglers - fish ingestion

m Subsistence anglers - fish ingestion

CDM Camp Dresser & McKee Inc. 3-9
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= Residents living adjacent to exposed floodplain soil - incidental ingestion of,
dermal contact with and inhalation of particles and the volatile fractions of
floodplain soil.

m Recreationalists exposed to floodplain soil - incidental ingestion of, dermal contact
with and inhalation of particles and the volatile fractions of floodplain soil.

The Kalamazoo River is used for swimming, boating and fishing. While a fish
consumption advisory has been issued by the Michigan Department of Community
Health, the advisory is not legally binding, and local health officials and other local
government representatives reported observing frequent fishing activity within the
contaminated zone of the river (MDCH, 1999). Subsistence level consumption of fish
from the river cannot be ruled out.

Fish ingestion is the primary exposure pathway for the API/PC/KR site. PCBs
biocaccumulate in the food chain. Ingestion of fish is likely to result in higher
exposures and greater risks than direct exposures to sediment and surface water
containing PCBs. Exposure to floodplain soils is also considered to be significant, and
was evaluated quantitatively due to the close proximity of residential areas to the
floodplain soils.

The recreational user of the river is likely exposed to in-stream sediment and surface
water during swimming or wading activities or to floodplain soil, including soils near
the three former MDNR impoundments during other recreational activities.

A number of recreational activities are undertaken along the Kalamazoo River
including hunting, picnicking, mushroom and berry picking, and bird watching.
Hunting seasons for the following animals draw recreationalists to the banks of the
Kalamazoo from September through May: rabbit (September 15 - March 31); deer
(archery: October 1- November 14; firearm: November 15-30; muzzleloading:
December 10-19); grouse (September 15 - November 14 and December 1 - January 1);
squirrel (September 15 - January 1); turkey (October 4 - November 9 and April 12 -
May 31); woodcock (September 25 - November 8); fox (October 15 - March 1) and
raccoon (October 1 - January 31). Exposure to floodplain soil is considered significant
for both nearby residents and recreationalists, therefore recreational exposures to
floodplain soils was evaluated quantitatively.

The significance of exposures to in-stream sediment and surface water is considered
low due to the relatively low surface water and sediment ingestion rates associated
with swimming and wading, the low solubility of PCBs in water, and limited
absorption through the skin.

Two exposure pathways have not been fully evaluated in this HHRA due to a lack of
data. The Kalamazoo River Watershed area is used extensively to hunt duck and
other waterfowl. A limited and potentially outdated data set exists to quantitatively
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evaluate this pathway. It is recommended that additional data be collected to
determine the potential risks to hunters who ingest duck and other waterfowl.

Volatilization of PCBs from surface water to air has been evaluated in previous risk
assessments conducted on sites similar to the API/PC/KR. In the Baseline Human
Health and Ecological Risk Assessment for the Lower Fox River, Wisconsin
(ThermoRetec Consulting Corporation, 1999), risk estimates for this exposure
pathway were above the USEPA risk thresholds. Maximum and average
concentrations in the Kalamazoo River are higher than those detected in the Fox
River, indicating that risks may be higher for the APR/PC/KR site. This pathway will
be evaluated in an addendum to this HHRA.

3.5 Exposure Assumptions

In order to estimate risks and hazard to people, the degree and nature of exposures to
chemicals must first be characterized. Information and assumptions on frequency of
exposure, duration of exposure, and consumption rates are used to estimate the doses
received by people who eat contaminated fish or who live, work or play on
contaminated soils. These exposure assumptions are the result of surveys and studies
conducted on the behaviors of individuals and groups such as subsistence and sport
anglers, and residents. Some exposure assumptions are also based on EPA and MDEQ
guidance.

3.5.1 Generalized Assumptions

Tables 3-3, 3-4 and 3-5 summarize the exposure assumptions for sport and subsistence
anglers, residents near floodplain soil, and recreationalists respectively. Body weight is
a standard exposure factor for adult males specified in the Exposure Factors Handbook
(EPA, 1997). The soil ingestion rate, dermal contact rate and inhalation rate are age-
adjusted rates for individuals from 1-31 years of age. These exposure assumptions,
along with the exposure frequency and duration for residential exposures, are given as
standard default assumptions for the residential scenario in Environmental Response
Division Interim Operational Memorandum #18: Generic Soil Direct Contact Criteria
(MDEQ, 2000). For ingestion of soil by nearby residents, it is assumed that exposure
takes place year-round because soil from outdoors sources can be entrained into the
indoor environment as indoor dust. Ingestion of soil by recreationalists is assumed to
occur only on days when they are on the site, i.e., 4 days per week for 32 weeks, or 128
days per year. Dermal exposure is limited to periods during which there is no snow
cover preventing contact (MDNR, 1995).

For recreationalists, soil ingestion is based on 100 milligrams ingestion for each day of
exposure. The unitized ingestion rate is derived as follows:

100 mg/day * exposure duration / 70 kilograms bodyweight

CDM Camp Dresser & McKee Inc. 3-12
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The dermal contact rate for recreationalists assumes epxosures of the face, forearms
and hands and a soil adherence factor of 0.07. The unitized dermal contact rate is
derived as follows:

2572 cm2 * 0.07 * exposure duration / 70 kilograms bodyweight

Table 3-3
Exposure Assumptions for Sport and Subsistence Anglers
API/PC/KR Site
Assumption Central Tendency High End Sport Subsistence Angler Reference
Sport Angler Angler

Body Weight 70kg 70kg 70kg EPA, 1997
Fish Ingestion 0.015 kg/day 0.078 kg/day 0.11 kg/day West, 1993
Rate (24 meals/year) 125 meals/vear (179 meals/ year)
Fraction from 1.0 0.5 1.0
Contaminate
d Source
Exposure 365 days/year 365 days/year 365 days/year EPA, 1997
Frequency
Exposure 30 years + 9 (cancer) 30 years + 9 (cancer) 30 years + 9 (cancer) EPA
Duration 30 years (noncancer) 30 years (noncancer) 30 years (noncancer)
Reproductive | 2 vyears (reproductive) | 2 years (reproductive) | 2 years (reproductive)
Species Smallmouth bass Smallmouth bass Smallmouth bass Site

{100%) (100%) (100%) Specific

& & &
Smallmouth Smallmouth Smallmouth bass/Carp
bass/Carp bass/Carp (75%) (25%)
(75%) (25%) (75%) (25%)
Reduction 0% 22% 22% Zabik,
Factor 1995
Absorption 100% 100% 100% ATSDR,
Efficiency 1996
3-13
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Table 34
Exposure Assumptions for Residents Near Floodplains Soils
API/PC/KR Site
Assumption Resident Reference
Soil Ingestion 114 mg-yr/kg-day MDNR, 1995
(age adjusted)
Dermal Contact Rate 353 mg-yr/kr-day MDEQ, 2000
(age adjusted)
Inhalation Rate 7.52 m*-yr/kg-day MDNR, 1995
(age adjusted)
Age 1-31 years EPA, 1997
Fraction from Contaminated 1.0 Site-Specific
Source
Exposure Frequency 350 days/year MDNR, 1995
(ingestion)
245 days/year (dermal)
Exposure Duration 30 years + 9 (cancer) EPA, 1997

30 years (noncancer)
2 years (reproductive)

Absorption Efficiency

0.14

USEPA, 1998(a)

Table 3-5

Exposure Assumptions for Recreationalists on Floodplain Soil

Assumption

Resident

Reference

Soil Ingestion

2.8 mg-yr/kg-day
47 mg-yr/kg-day
34 mg-yr/kg-day

MDNR, 1995

Dermal Contact Rate

85 mg-yr/kg-day
61 mg-yr/kg-day

US. EPA, 1997b

Inhalation Rate

1.37 m3yr/kg-day
1.9 m3-yr/kg-day

U.S. EPA, 1997b

Age 6 - 31 years

Fraction from Contaminated Source | 1.0 Site-Specific

Exposure Frequency 128 days Site-Specific

Exposure Duration 2 years (reproductive) U.S. EPA, 1997b
24 years (immunological) U.S. EPA, 1997b
24 years & 9 years (cancer) U.S. EPA, 1996

Absorption Efficiency 0.14 U.S. EPA, 1998

Additional details on the derivation of these assumptions are presented in Section

3.5.2.
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The inhalation rate for recreationalists is assumes an hourly inhalation rate for
moderate activities of 1.0 m3. The unitized inhalation rate is derived as follows:

1.0 m3/hour * 4 hours/day * exposure duration / 70 kilograms bodyweight

3.5.2 Specific Exposure Assumptions
3.5.2.1 Fish Ingestion Rates

A key factor in assessing the risks and hazard associated with ingestion of sport-
caught or subsistence -caught fish is the ingestion rates of the sport and subsistence
anglers. Two key studies of the fish ingestion behaviors of anglers in the Great Lakes
region were conducted by Patrick West of the University of Michigan: Michigan Sport
Anglers Fish Consumption Survey (1989) and Michigan Sport Anglers Fish
Consumption Study (1993). In 1989, West surveyed a stratified random sample of
Michigan residents with fishing licenses. Each of 18 cohorts received a questionnaire
one week apart between January and May 1989. The survey included both a short-
term recall component and a usual frequency component. The respondents were also
asked to recall serving size based on comparison with a picture of a cooked 8 ounce
fish portion. A total of 2,334 survey questionnaires were delivered and 1,104 were
completed and returned giving a 47.3 response rate. Average fish consumption by
age group, education level, place and years of residence were reported. Because the
study was conducted in the winter and spring, it may underestimate fish ingestion
rates, although respondents were asked to recall year-round consumption rates. In
1993, a follow-up survey was conducted by West. A total of 7,000 survey
questionnaires were delivered and 2,681 were completed and returned. A response
rate of 46.8 was calculated by removing those respondents who could not be located
or who did not reside in Michigan for at least six months. Estimates of fish
consumption were reported by minority status and income status (low income or
non-low income) for both sport and commercial fish. Respondents were also
surveyed on education, species targeted, and cooking methods. The survey period
extended for a year, covering all four seasons. The strengths of both of these surveys
are sample size and reliance on short-term recall (EPA, 1996).

Minority, low income respondents were reported to have the highest ingestion rates
followed by non-minority low income respondents. The 95t percentile ingestion rates
for minority, low income (109 grams/ person/day) and non-minority low income (78
grams/ person/ day) respondents were used to represent subsistence and high end
sport angler ingestion rates. Ingestion rates are normalized over a 365 day period by
multiplying the number of fish meals by the serving size and dividing by 365
days/year. A typical serving size of 8 ounces is used (EPA, 1996).

USEPA has conducted a statistical validation of the West data showing strong
correlation between 7 day recall ingestion rates and long term recall ingestion rates
(USEPA, 1995d). The Kalamazoo River Survey may have resulted in a bias toward
populations who only fished during daylight hours when the survey was conducted.
The lack of interview data from Hmong anglers has been previously noted and may
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present a deficiency regarding subsistence fishing patterns. Responses to questions
regarding catch and release practices resulted in inconsistent responses. When asked
if they practice “catch and release” only, 73.5 percent of respondents answered yes,
although, a total of 44 percent also reported eating fish from the Kalamazoo River
and/or Portage Creek. The Kalamazoo River Angler Survey and Biological Testing
Study (MDCH, 1998) was conducted to determine the utilization of the affected
portions of Portage Creek and the Kalamazoo River by sport anglers or other persons
who regularly eat fish from these waters. Face to face interviews were conducted with
938 individuals in Kalamazoo and Allegan counties. Fish ingestion rates by age,
education, race, gender, smoking and drinking status were reported. About 75
percent of anglers surveyed reported they eat fish from the river no more than one
meal per month (7 grams/ person/day). Slightly more than 10 percent reported eating
fish more often than one meal per week (32 - 65 grams/ preson/day). The mean
ingestion rate for sport anglers was reported as 24 meals/ year.

A second Kalamazoo River Angler Survey was conducted by Dr. Charles Atkin of
Michigan State University (Atkin, 1994). The survey was conducted via long-distance
telephone interviews and included 690 respondents. Interviews were conducted in six
counties: Allegan, Barry, Calhoun, Eaton, Kalamazoo, and Ottawa. 33% of the study
participants were from Kalamazoo and Allegan counties. While the study’s
applicability to this HHRA is limited by the fact that less than a dozen people from
Kalamazoo County and less than 50 people from Allegan County (the two counties
within the KRSS) were actually asked which fish were eaten, and questions exist
regarding validity of questions, answers, or data entry, several of the conclusions of
the study support the use of a number of assumptions in the HHRA:

m Those who consume fish eat an average of 2.6 meals per week, slightly higher than
the 2.4 meals per week used for the sport angler (high end) in the HHRA.

m Average serving size was 8.66 ounces, higher than the 8 ounce assumption used in
the HHRA.

m 6% percent of those surveyed overall indicated they eat bottom-feeding fish,
lending additional support to include a representative bottom-feeder in the HHRA.
Regarding consumption of bottom feeders, a slightly greater percentage of
participants in Kalamazoo and Allegan counties, compared to the study group
overall, indicated they consume carp, catfish, and suckers.

= 30% of those eating bottom feeding fish reported they sometimes or never remove
or puncture the skin and 30% of those eating fish reported they sometimes or never
trim fat from fish. This response lends additional support to evaluating risks and
hazards associated with the skin-on fillet and not using a reduction factor (see
Section 3.5.2.3) for trimming,.
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The Great Lakes Water Quality Initiative Technical Support Document for Human
Health Criteria and Values (EPA, 1995) reports a 15 grams/ person/day ingestion rate
as the mean value for sport anglers in the Great Lakes Basin and as the 90th percentile
for the overall population in the Basin. The value of 15 grams/ person/day was
derived from a review of several regional studies in Michigan, (West, 1989, 1993)
Wisconsin (Fiore, et al., 1989) and New York (Connelly et al., 1990). This fish ingestion
rate is used by the MDEQ Surface Water Quality Division to establish surface water
quality standards. The 15 grams is divided into the grams of trophic level 3 fish
consumed (3.6 grams) and the grams of trophic level 4 fish consumed (11.4 grams) as
reported in the West et al. (1993) survey. This value is also consistent with the
Kalamazoo River Angler Survey (MDCH, 1998) which reports a mean value for sport
anglers of 24 meals/ year (24 meals/year * 8 ounces/meal * 28.3 grams/ounce + 1
year/365 days = 15 grams/ person/ day).

3.5.2.2 Species Consumed

Four species of fish were collected from the API/PC/KR during the Biota
Investigation: carp, smallmouth bass, sucker and golden redhorse. Carp and
smallmouth bass were targeted as representative bottom dwelling fish and sport fish.
The following species were reported consumed by Kalamazoo River Angler Survey
respondents: catfish (83.6 percent); bass (69 percent); panfish (63 percent); walleye (46
percent); bullheads (29.9 percent); carp (27 percent); and suckers (13 percent). West
reported 0.48 percent of individuals consumed smallmouth bass and 0.07 percent
consumed carp. In terms of species consumed, the West data is considered less
reliable than the Kalamazoo River Survey because the waterbodies covered included
fish species not found or not prevalent in the Kalamazoo River.

Two scenarios were evaluated for both sport and subsistence anglers: (1) ingestion of
100 percent smallmouth bass; and (2) ingestion of a combination of 75 percent bass
and 25 percent carp based on the percentage of tropic level 3 fish (carp) and trophic
level 4 fish (smallmouth bass) reported to be consumed (west, 1993). For the first
scenario, exposure concentrations were based on solely smallmouth bass data
collected from the site. For the second scenario, a combination of smallmouth bass
and carp data were used. Total ingestion rates were apportioned across the two
species accordingly. Skin-on data were used for bass and skin-off data were used for
carp.

3.5.2.3 Reduction Factors

Fish advisories typically include recommendations on trimming and cooking fish that
can result in a reduction in the delivered dose of a chemical. The 2000 Michigan Fish
Advisory includes the following recommendations:

= Trim fatty areas (removal of the skin, belly fat, lateral and dorsal fat).

® Remove or puncture skin before cooking allowing the fat to drain off.
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s Cook so fat drips away. Bake, broil, or grill on a rack, or poach and do not use the
liquid.

s Deep-fry trimmed fillets in vegetable oil.
» Do not pan-fry in butter or animal fat, and do not make fish soups or chowder.

The advisory states that a reduction of 50 percent of the contaminants in fish can be
eliminated by following these practices.

In Protocol for a Uniform Great Lakes Sport Fish Consumption Advisory (GLFATF,
1993), the effects of trimming and cooking are discussed. Fish which contain high
concentrations of lipids are likely to have higher concentrations of lipophilic
chemicals, such as PCBs. Removal of the fatty portions of fish will reduce the overall
delivery of PCBs. Cooking typically reduces a ¥21b raw sample to 1/3 Ib cooked
weight. The Protocol reports that the contaminant concentration (on a mg/ kg basis)
after cooking was most often the same as before cooking, though due to the reduced
size of the sample, total delivered dose would be lower.

Data reported in the Kalamazoo River Angler Survey indicate that 35 percent of
anglers leave the skin on fish prior to cooking. Based on data reported by ethnicity in
the 1991-1992 Michigan Sport Anglers Study, between 44 and 84 percent of minority
respondents reported not trimming fat from sport fish prior to cooking. Between 23
and 40 percent reported not removing skin prior to cooking. The most popular
method of cooking was reported to be pan frying by 56 percent of anglers.

Based on a review of the preparation and cooking practices reported in the
Kalamazoo River Angler Survey and the Michigan Anglers Survey, a cooking
reduction factor of 22 percent was incorporated into the equations used to estimate
risk and hazard for the high end sport angler and the subsistence angler. No
additional reduction was assumed to result from trimming, given the practices
reported in the angler surveys. In a study by Zabik and others (Zabik, 1995),
pesticides and total PCBs were determined in raw and cooked skin-on and skin-off
chinook salmon harvested from Lakes Huron and Michigan, as well as in carp fillets
harvested from Lakes Erie and Huron. The effects of baking, charbroiling, and
canning salmon and pan and deep fat frying carp on contaminant loss were
measured. Average losses of total PCBs for carp ranged from 30 to 35 percent (Zabik,
1995). A 22 percent reduction in PCBs, expressed as micrograms per fillet in raw and
pan fried skin-on carp fillets, was reported. A reduction factor of 22 percent is also
consistent with the general recommendation of 30 percent for cooking losses only
presented in the Protocol for a Uniform Great Lakes Sport Fish Consumption
Advisory (GLFATF, 1993).

A reduction factor was not used for the central tendency sport angler in order to be

consistent with assumptions used by the MDEQ Surface Water Quality Division.
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3.5.2.4 Fraction from Contaminated Source

It was assumed that high end sport anglers may frequent different locations to fish.
Some of these locations may include water bodies other than the Kalamazoo River.
Fifty percent of their total fish ingestion was assumed to come from the API/PC/KR
site. Within the site, it is also possible to fish from different ABSAs, though average
risks and hazard would not vary significantly depending on location within the site
because detected fish concentrations are relatively consistent from ABSAs 3

through 11.

To be consistent with the MDEQ Surface Water Quality Division, the fraction of
exposure from the API/PC/KR site was assumed to be 100 percent for the central
tendency angler.

It was assumed that the subsistence angler population is more likely to fish from one
area. A low-income population may not have ready access to transportion that would
allow them to travel to different areas to fish. The fraction of exposure from the
API/PC/KR site was assumed to be 100 percent for the subsistence angler
population.

Nearby residents were assumed to receive 100 percent of their exposure to soil from
the floodplain soil.

3.5.3 Exposure Point Concentrations

Average and maximum concentrations were used to reflect a range of exposure point
concentrations for the angler and nearby residents scenarios. These concentrations are
presented on Tables 2-1 and 2-3. An attempt was made to calculate the upper 95
percent confidence limit (95% UCL) around the mean for both the fish and floodplain
data sets. In both cases, the 95 %UCL exceeded the maximum concentrations. As
specified by USEPA guidance, the maximum concentration were therefore selected as
the upper bound exposure point concentrations (USEPA, 1992).

3.5.4 Intake Equations

The intake or dose from the ingestion of fish is calculated using the equation
presented on Figure 3-2 (USEPA, 1989). The intake or dose from the ingestion, dermal
and inhalation of floodplain soil is presented in Figure 3-3 (MDEQ, 1995). The values
for the variables in these equations were discussed in Section 3.5.2.
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FIGURE 3-2
FORMULA USED FOR THE CALCULATION OF INTAKE
FISH INGESTION
C*RF*IR*FI*EF*ED
I=
BW * AT
WHERE:
I = Intake (mg/kg-day)
C = Concentration in Raw Fish (mg/kg)
RF = Reduction Factor (unitless)

IR = Ingestion Rate (kg/day)

FI = Fraction Ingested (unitless)

EF = Exposure Frequency (days/year)
ED = Exposure Duration (years)

BW = Body Weight (kg)

AT = Averaging Time (days)
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FIGURE 3-3

FORMULA USED FOR THE CALCULATION OF INTAKE
FLOODPLAIN SOILS - INGESTION / DERMAL CONTACT / INHALATION

I= C*FC (EF:* IRsoi * AE)+(EFq * DF * AEq)+(EFinhal * IRair * AEinnal (VF+PEF))

WHERE:

I

C

FC
Irsoil
DF
IRair
EF;
EFq4
EFinhal
AE;
AEq4
AEinnhal
VF
PEF
AT
CF
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AT*CF

Intake (mg/kg-day)

Concentration in Soil ( g/kg)

Fraction of Soil Contaminated (unitless)

Ingestion Rate (Soil) (mg-yr/kg-day)

Age-adjusted Dermal Factor (mg-yr/kg-day)
Inhalation Rate (Air) (m3-yr/kg-day/day)

Exposure Frequency (Ingestion) (days/year)
Exposure Frequency (Dermal) (days/year)

Exposure Frequency (Inhalation) (days/year)
Absorption Efficiency (Ingestion) (unitless)
Absorption Efficiency (Dermal) (unitless)
Absorption Efficiency (Inhalation) (unitless)

Sail to Air Volatilization Factor (mg/ m3-air/ mg/kg-soil)
Particulate Emission Factor (mg/m?3-air/mg/kg-soil)
Averaging Time (days)

Conversion Factor (ug/kg)
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PCBs have been associated with both cancer and noncancer health effects. Noncancer
health effects include neurotoxicity, reproductive and developmental toxicity,
immune system suppression, liver damage, skin irritation, and endocrine disruption
(USEPA, 1996). A toxicity profile which summarizes the carcinogenic and
noncarcinogenic health effects associated with PCBs is included in Appendix E. A
summary of the key studies of the human health effects of PCBs is presented herein.

4.1 Summary of Health Effects Associated with PCBs

The Agency for Toxic Substances and Disease Registry (ATSDR) and the U.S.
Environmental Protection Agency (EPA) have jointly developed a technical paper,
Public Health Implications of Polychlorinated Biphenyls (PCBs) Exposure. Human
health studies discussed in this paper indicate that exposure to PCBs have been linked
to the following health effects:

m Reproductive function in women

» Neurobehavioral and development deficits in newborns and school-age children
from in utero exposure

® Liver disease, immune function impacts, and thyroid effects
» Increased cancer risks

Several studies have demonstrated a correlation between fish consumption by
mothers and developmental disorders and cognitive deficits in children. In the first of
these studies, conducted by Jacobson (Jacobson et. al. 1985, 1990a, 1990b, 1996),
statistically significant decreases in gestational age, birth weight, and head
circumference were observed and continued to be evident 5 to 7 months after birth.
Neurobehavioral deficits were observed including depressed responsiveness,
impaired visual recognition, and poor short-term memory at 7 months of age, which
continued to be present at 4 years of age. While recognized limitations exist in these
studies, including the pooling of blood samples, which is no longer a recognized
technique, more recent studies have provided confirmatory evidence of the
relationship between PCB exposure and developmental effects.

In a study of prenatal exposure and neonatal behavioral assessment scale (NBAS)
performance, cord blood PCBs, DDE, HCB, Mirex, lead and hair mercury levels were
determined for 152 women who reported never consuming Lake Ontario fish and 141
women who reported consuming at least 40 PCB-equivalent Ibs. of Lake Ontario Fish
over a lifetime. PCBs were related to impaired performance on those NBAS clusters
associated with fish consumption, namely, Habituation and Autonomic clusters.
Results revealed significant linear relationships between the most heavily chlorinated
PCBs and performance impairments 25 - 48 hours after birth. Higher prenatal PCB
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exposure was also associated with nonspecific performance impairment (Stewart, et
al. 2000). PCBs of lighter chlorination were unrelated to NBAS performance.

Studies in Japan and Taiwan of PCB exposure from consumption of contaminated rice
oil have contributed to the evidence of an association between PCBs and
neurobehavioral effects. The illnesses were originally referred to as Yusho disease in
Japan and Yu-Cheng disease in Taiwan. In earlier studies (Bandiera et al., 1984;
Kunita et al.; Masuda and Yoshimura 1984; Ryan et al. 1990; ATSDR 1996) co-
contaminants in the rice oil, particularly chlorinated dibenzofurans (CDFs), were
considered to be the primary causal agent. Recent studies, however, involving a re-
examination of previous studies and newer results from a study of children born later
to exposed mothers have demonstrated developmental delays associated with
maternal exposure to PCBs and CDFs (Guo et al., 1995; Chao et al., 1997).

A study of Inuit women from Hudson Bay indicated an association between levels of
PCBs and dichlorodiphenylethene (DDE) in breast milk and a statistically significant
reduction in male birth length (Dewailley et al. 1993a). No significant differences were
observed between male and female newborns for birth weight, head circumference, or
thyroid-stimulating hormone.

A study of 338 infants of mothers occupationally exposed to PCBs during the
manufacture of capacitors indicated a decrease in gestational age (6.6 days) and a
reduction in birth weight (153 grams) at birth in infants of mothers directly exposed to
PCBs (Taylor et al., 1984). A follow-up study of 405 women in this population
demonstrated that serum total PCB levels in women with direct exposure to PCBs
were more than four-fold higher than for women in indirect-exposure jobs. A
decrease in birth weight and gestational age was found for the infants of these women
(Taylor et al. 1989).

Immune system effects on persons exposed to PCBs have been reported in several
studies. A significant negative correlation between weekly consumption of fish
containing PCBs from the Baltic Sea and white cell count was reported (Svensson,
1994). Immune system effects were reported in Inuit infants who were believed to
have received elevated levels of PCBs and dioxins from their mother’s breast milk.
Effects included a decline in the ratio of the CD4+ (helper) to CD8+ (cytotoxic) T-cells
at ages 6 and 12 months (Dewailley et al. 1993). Infants examined from birth to 18
months who were exposed to PCBs/dioxins in the Netherlands exhibited lower
monocyte and granulocyte counts and increases in the total number of T-cells and the
number of cytotoxic T-cells (Weisglas-Kuperous et al. 1995). An increase in serum
PCB levels was associated with a decrease in natural killer cells (Hagamar et al. 1995).

Effects on the thyroid have been reported in a study of the Dutch population. Higher
CDD, CDF, and PCB levels in human milk correlated significantly with lower plasma
levels of maternal total triiodothyronine and total thyroxine and higher plasma levels
of thyroid-stimulating hormone in infants during the second and third month after
birth (ATSDR, 1998).
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Occupational studies show some increases in cancer mortality in workers exposed to
PCBs. Significant excesses of cancer mortality were found for liver, gall bladder, and
biliary tract cancer (Brown, 1987), however, co-exposure to other chemicals in the
workplace limits the strength of the association to PCBs. Mortality from
gastrointestinal tract cancer in males and hematologic neoplasms in females was
reported for capacitor workers in Italy (Bertazzi, et al. 1987). Limitations in this study
include a small number of cases, short exposure period, and lack of pattern or trend
when data were analyzed by duration of exposure. The results of these studies have
been evaluated and are considered inconclusive by the Agency for Toxic Substances
and Disease Registry (ATSDR, 1996).

Evidence of an association between exposure to PCBs by capacitor workers and
mortality from malignant melanoma was reported (Sinks et al., 1992). The workers
were also exposed to various solvents. More deaths were observed than expected for
malignant melanoma (8 observed versus 2 expected) and cancer of the brain and
central nervous system (5 observed versus 2.8 expected). Limitations include a small
number of cases, insufficient monitoring data, unknown contribution of exposure to
solvents, and possible bias due to the healthy worker effect. The results of this study
have been evaluated and are considered inconclusive by ATSDR.

A recent study of male and female capacitor workers reported mortality from all
cancers was significantly below expected for hourly male workers and comparable to
expected for female workers (Kimbrough et al. 1999). Limitations with this study
include:

m exposed and unexposed workers were included as one group diluting any potential
cancer findings;

m 76 percent of the workers never had exposure to PCBs

» only 4 percent of the workers had any PCB blood data and only 2 percent worked
in jobs with high exposure to PCBs; and

= 79 percent of the workers who did die of cancer had PCB exposures less than one
year

The ATSDR has stated it is untenable to dismiss concerns for carcinogenicity of PCBs.
In 1999, the ATSDR convened an Expert Panel Review of the Toxicological Profile for
PCBs. The panel concurred that the Kimbrough study of General Electric capacitor
workers could not be used to dismiss the carcinogenic potential of PCBs (Bove, et al.
1999).

For reasons such as those above, U.S. EPA also concludes that the limitations of the
Kimbrough study prevent conclusions to be drawn regarding the carcinogenicity of
PCBs. While all human studies have limitations and confounders, controlled animal
studies, such as a long term bioassay conducted by General Electric (Mayes, 1998)
provide conclusive evidence that PCBs, including the lower chlorinated forms (i.e.
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Arochlor 1016 and 1242) cause cancer. For this reason, the International Agency for
Research on Cancer and the U.S. Environmental Protection Agency have concluded
that the PCBs are probable human carcinogens. These conclusions are independently
consistent with the National Toxicology Program's eight Report on Carcinogens,
which lists PCBs as "reasonably anticipated to be human carcinogens."

A recent study demonstrated a strong dose-response relationship between total lipid-
corrected serum PCB concentrations and the risk of non-Hodgkin lymphoma
(Rothman et al. 1997). These findings are consistent with another study where
residues of PCBs in adipose tissue of non-Hodgkin’s lymphoma patients were higher
than those of control patients (Hardell et al. 1996). In studies of capacitor workers,
significantly increased risks were reported for lymphatic/haematological malignant
(LHM) diseases among female capacitor workers but non-significant increases were
found for male workers (Bertazzi et al. 1987). Two other studies found no evidence of
increase in LHM among workers (Brown 1987; Sinks et al. 1992).

Health Studies in the Great Lakes Basin

Research indicates that the primary pathway of exposure to PCBs in the Great Lakes
region is from fish consumption. Recent evidence indicates an association between
PCB exposures through fish consumption and reproductive and developmental
effects. Newborns of mothers in the high fish consumption category exhibited a
greater number of abnormal reflexes, less mature autonomic responses and less
attention to visual and auditory stimuli (Lonky et al. 1996).

The Lake Michigan Maternal Infant Cohort study was the first epidemiologic
investigation to demonstrate an association between the self-reported amounts of
Lake Michigan fish eaten by pregnant women and behavioral deficits in their
newborns. The 242 infants born to mothers who had eaten the greatest amount of
contaminated fish during pregnancy had (1) more abnormally weak reflexes; (2)
greater motor immaturity and more startle responses; and (3) less responsiveness to
stimulation (ATSDR, 1998). A follow-up examination of 212 children indicated that
the neurodevelopmental deficits found during infancy and early childhood still
persisted at age 11 years (Jacobsen and Jacobsen, 1996).

In a study of nervous system dysfunction in adults exposed to PCBs and other
persistent toxic substances, motor slowing and attention difficulties were directly
related to the frequency of consumption of St. Lawrence Lakes fish (Mergler, 1997,
1998).

In an ongoing study of Native Americans in Minnesota, Wisconsin, and Michigan
preliminary results indicated elevated serum PCB levels were correlated with self-
reported diabetes and liver disease (Dellinger et al, 1997; Tarvis et al. 1997;
Gerstenberger et al. 1997). The average annual fish consumption rate was 23 grams
per day.
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In a study of the PCB congener profile in the serum of humans consuming Great
Lakes fish, an established cohort of persons with robust exposure to contaminants in
recreationally caught Great Lakes fish were shown to have significant quantities of
serum PCBs still present 15 years after enrollment in the study. The current levels of
PCBs in this group were far above those found in enrollees of more recent fish-eater
studies. Identification of the PCB profile in fish-eaters and non-fisheaters revealed the
presence of several congeners that have the potential to affect biologic or health
outcomes. Investigators are currently in the process of evaluating neuropsychologic
function and thyroid function in the Lake Michigan fish-eaters for which PCB
congener profiles were established (Humphrey, et al, 2000)

The Kalamazoo River Angler Survey (MDCH, 2000b) included a second phase which
included a health survey and biological testing. In this second phase, individual self-
reported medical information and fish consumption patterns was obtained and
chemical analyses for PCBs, DDE, and mercury was performed on blood samples of
151 out of the original 938 survey participants. The study attempted to analyze for
possible associations between chemical residue levels and self-reported health
problems for fisheaters and compared chemical residue data from this study cohort to
other fish eating populations previously studied.

The study reported that “medical problems reported as subjective symptoms (upset
stomach, nausea, headache, or dizziness) were not measurable or quantifiable in an
objective way. Statistically significant associations were not found between
contaminant residues levels and self-reported medical problems. However, those
anglers who considered themselves to be in good health appeared to be less likely to
have blood PCB levels exceed median values for the aggregate group than anglers
who considered themselves to be in fair/ poor health.”

Significantly higher levels of PCBs were found in fisheaters compared with non-
fisheaters. The geometric mean for fisheaters was 2.1 ppb PCBs in blood and for non-
fisheaters was 1.11 ppb PCBs in blood. Increasing residue levels for PCBs suggested a
good correlation with age reflecting the persistence of these compounds in human
tissues and possible higher past exposures. In contrast to previous studies of sport
anglers, the Kalamazoo River Survey appears to indicate lower exposure to PCBs.
Lake Michigan open water fisheaters were first evaluated in 1979-1980 and
reevaluated in 1989 (Humphrey, 1988; Hovinga et al, 1992). The Lake Michigan
fisheaters consumed an annual average of 32 pounds (64 meals per year) of sport-
caught fish, whereas the Kalamazoo anglers consumed an annual average of 9 pounds
(18 meals per vear) of sport-caught fish. The Kalamazoo fisheaters more closely
resembled the nonfisheaters in the Lake Michigan study.

In a comparison of Kalamazoo anglers with a survey of anglers on Wisconsin inland
lakes and rivers (Fiore, 1989), the following was observed: (1) Kalamazoo anglers ate
on average less fish than the Wisconsin anglers but had higher PCB levels; (2) 59 of
the Wisconsin anglers had no detectable PCBs while only 10 Kalamazoo River anglers
were non-detectable; (3) the upper range of serum PCBs (73 ppb) reported in
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Kalamazoo was more than two and one-half times the upper range seen in Wisconsin
(27.1 ppb).

Limitations of Phase II of the Kalamazoo River Angler Survey include: (1) selection
bias in that the study group was self-selected; (2) fish consumption within the past 12
months was used as the exposure variable, rather than historic consumption; (3)
response bias due to participants knowing the purpose of the study; and (4) biases
associated with self-reporting health effects.

4.2 Cancer Dose Response Evaluation

A recent re-evaluation of the cancer dose-response relationship for PCBs introduced a
new approach for evaluating cancer risks associated with PCB exposure. This
approach includes a range of cancer slope factors to be used depending on the
medium of exposure and the form of the PCBs (persistent PCBs, dioxin-like
congeners, and tumor-promoting congeners). Other features of this approach include:

m Upper-bound and central slope estimates, with guidance on when each is
appropriate;

m A procedure for adjusting exposure duration to include internal exposure,
reflecting persistence in the body;

m Incorporation of biologically-based modeling results of tumor-promotion and cell
dynamics;

s Application of new principles from EPA's cancer guideline revisions (USEPA,
1994a and 1994b).

Three tiers of human slope factors for environmental PCBs have been developed by
USEPA as presented in Table 4-1. The exposure pathways to be evaluated in the
HHRA fall in the high risk and persistence category with the exception of inhalation
of volatile PCBs, which is in the low risk and persistence category. The upper bound
slope factor is used to quantify risks. The revised approach also recommends adding 9
years of duration to the high risk exposures and 4 years duration to the low risk
exposures. This adjustment accounts for internal exposure from PCBs, which persist
in the body after external exposure stops.

4.3 Noncancer Dose Response Evaluation

USEPA has developed reference doses (RfDs) with which to evaluate noncancer
health effects for two Aroclors - Aroclor 1016 and 1254. Reference concentrations
(RfC) have not been developed with which to evaluate inhalation exposures. The
RfDs are used to evaluate ingestion, dermal and inhalation exposures. The health
endpoint for Aroclor 1016 is reproductive effects. The health endpoint for Aroclor
1254 is immunotoxicity (USEPA, 1999).
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Table 4-1
Range of PCB Slope Factors
Allied Paper/Portage Creek/Kalamazoo River Site

Level of Slope Factors (mg/kg- Criteria for Use
Risk/Resistance day)1
High Risk and 2.0 1.0 Food chain experiences
Persistence Sediment or soil ingestion

Dust or aerosol inhalation

Dermal exposure (if absorption factor)
Dioxin-like, tumor-promoting, or
persistent congeners

Early life exposures

Low Risk 0.4 0.3 Water ingestion
Inhalation of Volatile PCBs
Dermal exposure (if no absorption

factor)
Lowest Risk 0.07 0.04 Congeners with more than 4 chlorines
and Persistence comprise less than 0.5% of total PCBs
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Aroclor 1248 is a prevalent contaminant at the site. USEPA has not developed an RfD
(or other toxicity values) for Aroclor 1248 because a serious health effect, or Frank
Effect, (death of an offspring) was observed at the lowest dose level received by
Rhesus monkeys. In general, Rhesus monkeys have shown adverse effects to PCB
mixtures at doses 10-fold lower than in other species. As stated in the Integrated Risk
Information System (IRIS) file, USEPA considers these data inadequate for the
derivation of an oral RfD and the chemical is classified as "Non Verifiable". The
secondary source of toxicity values, the Health Effects Assessment Summary Tables
(USEPA, 1997) does not provide an RfD for Aroclor 1248.

In the absence of an RfD for Aroclor 1248, the RfD for Aroclor 1254 has been used to
assess risks associated with exposure to Aroclor 1248. Studies conducted on both
mixtures used Rhesus monkeys. The lowest dose administered in the Aroclor 1248
study was 0.03 mg/kg-day. The lowest dose administered in the Aroclor 1254 study
was 0.005 mg/kg-day. Observed health effects at the lowest dose in the Aroclor 1254
study included various immunologic functions. These effects are considered
appropriate to determine the "lowest observed adverse effects levels" (LOAELS), as
opposed to the Frank Effect observed in the Aroclor 1248 study at the higher dose.
The RfDs used to evaluate noncancer health effects are presented in Table 4-2.
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Table 4-2
Non-Cancer Toxicity Date - Oral/Dermal/Inhalation

API/PC/KR Site
Chemical of Potential |Chronic/Subchronic| Oral RfD | Oral RfD Units | Primary Target Organ Combined Sources of RfD: Dates of RfD:
Concern Value Uncertainty/Modifying | Target Organ | Target Organ (1)
Factors (MM/DD/YY)

Aroclor 1254 Chronic 2.0E-05 mg/kg-day |immune system - 300/1 RIS 03/08/00
decreased antibody
(IgG and IgM) response
to sheep erythrocyutes

Aroclor 1016 Chronic 7.0E-05 mg/kg-day  |reproductive effects - 100 /1 IRIS 03/08/00
reduced birth weights

(1) For IRIS values, provide the date IRIS was searched.
For Heast values, provide the date of HEAST
For NCEA values, provide the date of the article provided by NCEA.
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Risk characterization is the final step in the risk assessment process. In this step,
toxicity information is combined with estimates of dose to yield quantitative estimates
of cancer risk and noncancer hazard.

5.1 Overview of Noncarcinogenic Hazard
Characterization

Non-carcinogenic hazard is measured in terms of a Hazard Quotient (HQ). The HQ is
defined by the equation:

HQ = ADD/RfD
where:

HQ

Hazard Quotient associated with the exposure via the specified
exposure route (unitless)

ADD
RfD = Reference Dose (in mg/kg/day)

Average Daily Dose (in mg/kg/day)

or, for inhalation exposures:
HQ = [OHM]air/RfC
where:

[OHM]Jair = exposure point concentration of the oil or hazardous material in
air (in pg/m3)

RfC = Reference Concentration or substitute toxicity value for chemical
(in pg/m3)

In evaluating the hazard quotient, it is assumed that the potential toxicities of
individual chemicals within a mixture are additive. Thus, HQs and cancer risks
attributable to each chemical are summed for each receptor to obtain a cumulative
hazard index (HI).

A cumulative HI represents the cumulative noncarcinogenic impact that the site has
on a particular receptor group. The cumulative HI accounts for exposures that a
receptor may receive from multiple chemicals and multiple exposure routes:

Total HIroute-specific = £ HQchemical-specific

Cumulative HI = X Hlroute-specific
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The HQ is a unitless ratio of a receptor's exposure level (or dose) to the "acceptable”
(or allowable) exposure level. A Hazard Index of 1.0 or less for exposure via all
chemicals and routes indicates that the receptor's exposure is equal to or less than the
allowable exposure level, and it is considered unlikely that adverse health effects will
occur. When the cumulative HI is less than or equal to 1.0, a conclusion of "'no
significant risk of harm to human health" based on noncancer effects, is appropriate.
Both the MDEQ and USEPA have hazard index thresholds of 1.0.

5.2 Overview of Cancer Risk Characterization

For potential carcinogens, cancer risks are obtained by the following equation:
Risk = LADD x CSF
where:

Risk = Excess Lifetime Cancer Risk associated with exposure to the chemical via the
specified route of exposure

LADD = Lifetime Average Daily Dose (in mg/kg/day)

CSF = Cancer Slope Factor (in [mg/kg/day]-1)

In evaluating the potential cancer risks, it is assumed that potential toxicity of
chemical mixtures is additive.

Risk is a unitless probability of an excess cancer rate due to contamination from the
site. The MDEQ has established a regulatory cancer risk threshold of 1 in 100,000
excess lifetime cancer risks. The USEPA Superfund program uses 1 in 1 million as the
point at which risk management decisions may be considered. Risks between 1in 1
million and 1 in 10,000 are generally acceptable and risks outside of this range (greater
risks) typically require risk management.

5.3 Estimation of Noncarcinogenic Hazard and
Carcinogenic Risk

Estimated hazard quotients and cancer risks for each of the seven study areas and
three floodplain soil areas are presented in Figures 5-1 through 5-12 and Tables 5-1
through 5-6. The figures present only the hazard indices for the immunological
endpoint, which were higher than those for the reproductive endpoint. Hazard
indices for both endpoints are presented in the Tables. Separate estimates are
presented for the following scenarios:

m Subsistence anglers consuming 100 percent smallmouth bass (average
concentrations)

» Subsistence anglers consuming 100 percent smallmouth bass (maximum
concentrations)

CDM Camp Dresser & McKee Inc. 5-2
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Hazard Quotient

Figure 5-3
Hazard Quotients for Study Areas Based on Average Concentrations
Immunological Endpoint
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Hazard Quotients for Study Areas Based on Average Concentrations
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Figure 5-5
Hazard Quotients for Study Areas Based on Maximum Concentrations
immunological Endpoint
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Figure 5-6
Hazard Quotients for Study Areas Based on Maximum Concentrations
Reproductive Endpoint
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Cancer Risks to Residents: Plainwell, Otsego, and Trowbridge Impoundments
Based on Maximum and Average Concentrations
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Figure 5-8
Hazard Quotients for Residents: Plainwell, Otsego, and Trowbridge Impoundments
Based on Maximum and Average Concentrations
Immunological Endpoints
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Hazard Quotients for Residents: Plainwell, Otsego, and Trowbridge Impoundments
Based on Maximum and Average Concentrations
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Figure 5-10
Cancer Risks to Recreationalists: Plainwell, Otsego, and Trowbridge Impoundments
Based on Maximum and Average Concentrations
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Figure 5-11
Hazard Quotients for Recreationalists: Plainwell, Otsego, and Trowbridge Impoundments
Based on Maximum and Average Concentrations
Immunological Endpoints
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TABLE 5-1
SUMMARY OF RISKS AND HAZARDS FOR SUBSISTENCE AND SPORT ANGLERS
AVERAGE CONCENTRATIONS

API/KC/KR SITE
Source | Exposure | Exposure Chemical Carcinogenic Risk from Ingestion of Fish
Medium
Medium Point Subsistence Sport — Central Tendency Sport -~ High End
100% SMB | 75% SMB/ | 100% SMB |75% SMB /| 100% SMB |75% SMB /
25% CARP 25% CARP 25% CARP
Fish Fish ABSA 3,4,5 (Total PCBs 1.3E-03 2.9E-03 2.3E-04 5.1E-04 4.6E-04 1.0E-03
(Combined)
ABSA 6 Total PCBs 1.3E-03 2.2E-03 2.4E-04 3.9E-04 4.8E-04 7.9E-04
ABSA 7 Total PCBs 2.0E-03 2.3E-03 3.5E-04 4 1E-04 7.1E-04 B.3E-04
ABSA 8 Total PCBs 2.7TE-03 3.5E-03 4.7E-04 6.2E-04 9.4E-04 1.3E-03
ABSA 9 Total PCBs 2.6E-03 2.4E-03 4,5E-04 4.1E-04 9.2E-04 8.4E-04
ABSA 10 Total PCBs 2.6E-03 4.5E-03 4.5E-04 7.9E-04 9.2E-04 1.6E-03
ABSA 11 Total PCBs 1.0E-03 2.4E-03 1.8E-04 4.2E-04 3.7E-04 8.6E-04
Notes: Target cancer risk range: 1E-06 to 1E-04 (USEPA); 1E-05 (MDEQ)
CDM Camp Dresser & McKee Inc. 5-15
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TABLE 5-1(Continued)

SUMMARY OF RISKS AND HAZARDS FOR SUBSISTENCE AND SPORT ANGLERS

AVERAGE CONCENTRATIONS

API/KC/KR SITE
Source | Exposure| Exposure || Chemical Non-Carcinogenic Hazard Quotient from Ingestion of Fish
Medium
Medium Point Subsistence Sport-Central Sport-High End
Tendency
100% 75% SMB/ 100% [[75% SMB /|| 100% [175% SMB/
SMB 25% CARP SMB [[25% CARP]| SMB [25% CARP
Fish Fish |ABSA 3,4,5 [Total 17 (R) 37 (R) 239 (R) 6.5 (R) 5.9 (R) 13 (R)
(Combined) [[PCBs 58 () 130 () 10 Q) 23 () 21 (1) 46 (1)
ABSA 6 17 (R) 29 (R) 3.0(R) 49 (R) 6.1 (R) 10 (R)
60 (1) 100 (1) t1() 17.(1) 21 (1) 35(h)
ABSA 7 26 (R) 30 (R) 45(R) | 52®R) J91(R | 11(R
90 () 100 () 16 (1) 18 (1) 32(1) 37 (1)
ABSA 8 34 (R) 46 (R) 6.0 (R) 79 (R) 16 (R) 16 (R)
120 (1) 160 (1) 21 (R) 28 (1) 42 () 56 (1)
ABSA 9 33 (R) 30(R) 5.8 (R) 53(R) 12 (R) 11 (R)
120(1) 110 (1) 20 (1) 19() 41 (i) 38 ()
ABSA 10 33 (R) 58 (R) 5.8 (R) 10 (R) 12 (R) 21 (R)
120 (1) 200 () 20 () 36 (1) 41 (1) 72 (i)
ABSA 11 13(R) 31 (R) 2.3 (R) 5.4 (R) 4.7 (R) 11 (R)
46 (1) 110 (h) 8.1 (1) 19 () 16 () 39 ()
Notes: Target hazard index: 1.0 (USEPA and MDEQ)
R):"Reproductive endpoint
I): Immunological endpoint
CDM Camp Dresser & McKee Inc. 5-16
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MAXIMUM CONCENTRATIONS

TABLE 5-2
SUMMARY OF RISKS AND HAZARDS FOR SUBSISTENCE AND SPORT ANGLERS

API/KC/KR SITE
Source | Exposure | Exposure || Chemical Carcinogenic Risk from Ingestion of Fish
Medium | Medium Point
Subsistence Sport — Central Tendency] Sport — High End
100% |75% SMB/||100% SMB| 75% SMB/ | 100% | 75% SMB/
SMB 25% CAR 25% CAR SMB 25% CAR
Fish Fish |ABSA 3,4,5|Total PCBs | 5.3E-03 9.9E-03 9.3E-04 1.7E-04 1.9E-03 3.5E-03
(Combined)
ABSA 6 Total PCBs | 5.0E-03 | 6.6E-03 8.7E-04 1.1E-03 |1.8E-03| 2.3E-03
ABSA 7 Total PCBs | 5.1E-03 6.0E-03 8.9E-04 1.1E-03 1.8E-03 2.1E-03
ABSA8 |TotalPCBs | 5.7E-03 { 7.6E-03 || 1.0E-03 1.38-03 |20E-03| 2.7E-03
ABSA 9 Total PCBs | 7.9E-03 8.2E-03 1.4E-03 1.4E-03 2.8E-03 2.9E-03
ABSA 10 | Total PCBs | 3.3E-03 8.3E-03 5.8E-04 1.4E-03 1.2E-03 2.9E-03
ABSA 11 |Total PCBs 5.9E-03 1.0E-02 1.0E-03 1.8E-03 2.1E-03 3.7E-03

Notes: Target cancer risk range: 1E-06 to 1E-04 (USEPA); 1E-05 (MDEQ)

CDM Camp Dresser & McKee Inc.
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TABLE 5-2 (Continued)
SUMMARY OF RISKS AND HAZARDS FOR SUBSISTENCE AND SPORT ANGLERS
MAXIMUM CONCENTRATIONS

API/KC/KR SITE
Source | Exposure| Exposure | Chemical Non-Carcinogeniz Hazard Quotient from Ingestion of Fish
Medium | Medium Point
Subs stence Sport — Central Sport — High End
Tendency
100% SMB| 75% SMB/ {{100% SMB| 75% SMB/| 100% |75% SMB/
25% CARP 25% CAR SMB [25% CARP
Fish Fish 1ABSA 3,45 |Total PCBs| 68 (R) 160 (R) 9.9(R) 22 (R) 20 (R) 45 (R)
(Combined) 240 () 440 (1) 35 () 78 (1) 70 () 160 ()
ABSA 6 Total PCBs| 64 (R) 84 (R) 11 (R) 14 (R) 23 (R) 29 (R)
220 (I 300 () 38 () 52 (1) 80 (h) 100 (1)
ABSA 7 Total PCBs| 65 (R) 77 (R) 11 (R) 14 (R) 23 (R) 27 (R)
230 () 270 () 40 (1) 47 (1) 81 () 94 (1)
ABSA 8 Total PCBs 73 (R) 97 (R) 13 (R) 17 (R) 26 (R) 34 (R)
260 (1) 340 (1) 45 (1) 59 (1) 91 () 120 (H
ABSA 9 Total PCBs | 100(R) 100 (R) 18 (R} 18 (R) 36 (R) 37(R)
360 (1) 370 ()) 62 (1) 64 (1) 130 (1) 130 (1)
ABSA 10 Total PCBs| 42 (R) 110 (R) 7.4 (R) 19 (R) 15 (R) 37 (R)
150 (1) 370 (1) 26 (1) 65 (1) 53 (I) 130 (1)
ABSA 11 Total PCBs 75 (R) 130 (R) 13 (R) 23 (R) 27 (R) 47 (R)
260 (1) 480 (1) 46 (1) 81 (I) 93 (Iy 160 (1)
Notes: AcceEtable hazard index: 1.0 (USEPA and MDEQ)
R): Reproductive endpoint
) Immunological endpoint
CDM Camp Dresser & McKee Inc. 5-18
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TABLE 5-3

SUMMARY OF RISKS AND HAZARDS FOR RESIDENTS

LIVING NEAR EXPOSED FLOODPLAIN SOILS
AVERAGE CONCENTRATIONS

API/K/KR SITE
Source Exposure Exposure Chemical Carcinogenic Chemical
Medium Medium Point Risk
Non-Carcinogenic
Hazard Quotient
Exposure Exposure
Routes Total Routes Total
Floodplain Soils | Floodplain Soils | Trowbridge Total PCBs 5.4E-05 Total PCBs 0.21 (R)
29 ()
Floodplain Soils | Floodplain Soils Otsego Total PCBs 3.7E-05 Total PCBs 0.14 (R)
20 ()
Floodplain Soils | Floodplain Soils Plainwell Total PCBs 4.8E-05 Total PCBs 0.19 (R)
26 ()

Notes: Target cancer risk ranfe: 1E-06 to 1E-04 (USEPA ;)1 E-05 (MDEQ)
ex:

AcceEtable hazard in 1.0 (USEPA and MDE
R): Reproductive endpoint
): Immunological endpoint

CDM Camp Dresser & McKee Inc.
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TABLE 54
SUMMARY OF RISKS AND HAZARDS
FOR RESIDENTS LIVING NEAR EXPOSED FLOODPLAIN SOILS
MAXIMUM CONCENTRATIONS

API/KC/KR SITE
Source Exposure Exposure Chemical Carcinogenic Risk]| Chemical
Medium Medium Point
Non-Carcinogenic
Hazard Quotient
Exposure Exposure
Routes Total Routes Total
Floodplain Soils Floodplain Soils Trowbridge Total PCBs 3.6E-04 Total PCBs 1.4 (R)
19 ()
Floodplain Soils Floodplain Soils Otsego Total PCBs 1.6E-04 Total PCBs 0.61 (R)
85 ()
Floodplain Soils Floodplain Soils Plainwell Total PCBs 3.8E-04 Total PCBs 15 (R)
20

Notes: Target cancer risk range: 1E-06 to 1E-04 (USEPA()Q; 1E-05 (MDEQ)
Acceptable hazard index: 1.0 (USEPA and MDEQ)
R): Reproductive endpoint
I Immunological endpoint
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TABLE 5-5

SUMMARY OF RISKS AND HAZARDS FOR RECREATIONAL VISITORS TO

EXPOSED
FLOODPLAIN SOILS AVERAGE CONCENTRATIONS
API/K/KR SITE
Source Exposure Exposure Chemical | Carcinogenic Risk || Chemical Non-
Medium Medium Point Carcinogenic
Hazard Quotient
Exposure Exposure
Routes Totat Routes Total
Floodplain Soils | Floodplain Soils | Trowbridge || Total PCBs 7.3E-06 Total PCBs 0.023 (R)
0.31 ()
Floodplain Soils | Floodplain Soils Otsego Total PCBs 5.0E-06 Total PCBs 0.016 (R)
0.21 (1)
Floodplain Soils | Floodplain Soils Plainwell Total PCBs 6.4E-06 Total PCBs 0.021 (R)
0.27 (1)

Notes: Target cancer risk range: 1E-06 to 1E-04 (USEPA); 1E-05 (MDEQ)
Acceptable hazard index: 1.0 (USEPA and MDEQ)

CDM Camp Dresser & McKee Inc.

R:78526248\SECTS DOC

5-21




TABLE 5-6
SUMMARY OF RISKS AND HAZARDS FOR RECREATIONAL VISITORS TO
EXPOSED FLOODPLAIN SOILS MAXIMUM CONCENTRATIONS

API/KC/KR SITE
Source Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic
Medium Medium Point Hazard Quotient
Exposure Exposure
Routes Total " Routes Total
Floodplain Soils | Floodplain Soils | Trowbridge || Total PCBs 4.8E-05 Total PCBs 0.15(R)
20(h
Floodplain Soils | Floodplain Soils Otsego Total PCBs 2.1E-05 Total PCBs 0.068 (R)
0.9 ()
Floodplain Soils | Floodplain Soils Plainwell Total PCBs 5.0E-05 Total PCBs 0.16 (R)

2.1 (1)

Notes:

Acceptable hazard index: 1.0 (USEPA and MDEQ)

CDM Camp Dresser & McKee Inc.
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® Subsistence anglers consuming 75 percent smallmouth bass, and 25 percent carp
(average concentrations)

m  Subsistence anglers consuming 75 percent smallmouth bass and 25 percent carp
(maximum concentrations)

s Central tendency sport anglers consuming 100 percent smallmouth bass (average
concentrations)

s Central tendency sport anglers consuming 100 percent smallmouth bass
(maximum concentrations)

s Central tendency sport anglers consuming 75 percent smallmouth bass and 25
percent carp (average concentrations)

= Central tendency sport anglers consuming 75 percent smallmouth bass and 25
percent carp (maximum concentrations)

»  High end sport anglers consuming 100 percent smallmouth bass (average
concentrations)

»  High end sport anglers consuming 100 percent smallmouth bass (maximum
concentrations)

»  High end sport anglers consuming 75 percent smallmouth bass and 25 percent
carp (average concentrations)

»  High end sport anglers consuming 75 percent smallmouth bass and 25 percent
carp (maximum concentrations)

m  Residents and recreationalists living near Trowbridge Dam floodplain soils
(average concentrations)

m  Residents and recreationalists living near Trowbridge Dam floodplain soils
(maximum concentrations)

®  Residents and recreationalists living near Plainwell Dam floodplain soils (average
concentrations)

m Residents and recreationalists living near Plainwell Dam floodplain soils
(maximum concentrations)

s Residents and recreationalists living near Ostego Dam floodplain soils (average
concentrations)

®  Residents and recreationalists living near Ostego Dam floodplain soils (maximum
concentrations)
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5.3.1 Subsistence Anglers
5.3.1.1 Cancer Risks

As presented on Tables 5-1 and 5-2 and Figures 5-1 and 5-2, cancer risks to subsistence
anglers who ingested either 100 percent smallmouth bass or 75 percent smallmouth
bass and 25 percent carp exceeded MDEQ and USEPA cancer risk thresholds for both
average exposure point concentrations (EPCs) and maximum EPCs scenarios for all
ABSAs. Cancer risks using both average and maximum EPCs were in the range of 1
in 1,000 for all study areas except ABSA 11 where cancer risks to subsistence anglers
using maximum concentrations for the mixed species scenario were estimated in the
range of 1in 100. The highest cancer risks for the single species scenario was in ABSA
9 where cancer risks using maximum concentrations were estimated as 7.9 in 1,000.

5.3.1.2 Noncancer Hazard

Noncancer hazards to subsistence anglers were estimated for both reproductive and
immunological effects. As presented in Tables 5-1 and 5-2 and Figures 5-3 through 5-
6, hazard quotients for both endpoints for all scenarios using both average and
maximum EPCs exceed the regulatory hazard index threshold of 1.0 for all ABSAs.

The hazard quotient for the average exposure point scenario ranged between 13 and
34 for the reproductive endpoint and 46 and 120 for the immunological endpoint for
single species ingestion. For mixed species ingestion, the hazard quotient ranged
from 29 to 58 for the reproductive endpoint and from 100 to 200 for the
immunological endpoint.

The hazard quotient for the maximum exposure point scenario ranged between 42
and 100 for the reproductive endpoint and 150 and 360 for the immunological
endpoint for single species. For mixed species, the hazard quotient ranged from 77 to
160 for the reproductive endpoint and from 270 to 460 for the immunological
endpoint.

5.3.2 Sport Anglers - Central Tendency
5.3.2.2 Cancer Risks

As presented on Tables 5-1 and 5-2 and Figures 5-1 and 5-2, cancer risks to central
tendency sport anglers exceeded both the USEPA and MDEQ cancer risk thresholds
for both the average and maximum EPCs scenarios for both single and multiple
species for all ABSAs. For the single species scenario using average EPCs cancer risks
were all in the 1 in 10,000 range. For the single species scenario, cancer risks using
maximum EPCs ranged from 5.8 in 10,000 to 1.4 in 1,000. For the multiple species
scenario using average EPCs cancer risks were all in the 1 in 10,000 range. For the
multiple species scenario using maximum EPCs, cancer risks were all in the 1 in 1,000
range., except for ABSA 3,4,5 where risks were 1.7 in 10,000.

5.3.2.2 Noncancer Hazard

As presented on Tables 5-1 and 5-2 and Figures 5-3 through 5-6, all scenarios using
both average and maximum EPCs exceeded a hazard quotient of 1.0 for both the
immunological and reproductive endpoints. The hazard quotient for the average
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exposure point scenario ranged between 2.9 and 6.0 for reproductive endpoint and 8.1
and 21 for the immunological endpoint for single species. For mixed species, the
hazard quotient ranged between 4.9 and 7.9 for the reproductive endpoint and 17 and
36 for the immunological endpoint.

The hazard quotient for the maximum exposure point scenario ranged between 7.4
and 18 for the reproductive endpoint and 26 and 62 for the immunological endpoint
for single species. For mixed species, the hazard quotient ranged between 14 and 23
for the reproductive endpoint and 47 and 81 for the immunological endpoint.

5.3.3 Sport Anglers - High End
5.3.3.1 Cancer Risk

As presented on Tables 5-1 and 5-2 and Figures 5-1 and 5-2, cancer risks to high end
sport anglers exceeded both the USEPA and MDEQ cancer risk thresholds for all
ABSAs for both the average EPC and maximum EPC scenarios for both single and
multiple species. Cancer risks to high end sport anglers ingesting single species were
all in the 1 in 10,000 range for average EPCs and 1 in 1,000 using maximum EPCs.
Cancer risks to sport anglers ingesting multiple species were in the 1 in 10,000 to 1 in
1,000 range using average EPCs and 1 in 1,000 using maximum EPCs. The highest
cancer risk for high end anglers ingesting single species were estimated for ABSA 8
using average EPCs and in ABSA 9 using maximum EPCs with estimated risks of 9.4
in 10,000 and 2.8 in 1,000, respectively. For multiple species ingestion, the highest
cancer risks were estimated for ABSA 10 using average EPCs and in ABSA 11 using
maximum EPCs with estimated risks of 1.6 in 1,000 and 3.7 in 1,000, respectively.

5.3.3.2 Noncancer Hazard

As presented in Tables 5-1 and 5-2 and Figures 5-3 through 5-6, scenarios exceeded a
hazard quotient of 1.0 for both the immunological and reproductive endpoints. The
hazard quotient for the average EPC scenario ranged from 4.7 to 16 for the
reproductive endpoint and 16 to 42 for the immunological endpoint for single species
ingestion. For mixed species, the hazard quotient ranged between 10 and 21 for the
reproductive endpoint and 35 and 72 for the immunological endpoint for multiple
species.

The hazard quotient for the maximum EPC scenario ranged from 15 to 36 for the
reproductive endpoint and from 53 to 130 for the reproductive endpoint. For mixed
species, the hazard quotient for the reproductive endpoint ranged from 27 to 47 and
for the immunological endpoint ranged from 94 to 160.

5.3.4 Nearby Residents
5.3.4.1 Cancer Risk

As presented on Tables 5-3 and 5-4 and Figure 5-7, cancer risks for nearby residents in
all three floodplain soil areas were in the 1 in 100,000 range using average EPCs and
in the 1 in 10,000 range using maximum EPCs. Estimates using maximum EPCs
exceeded both the MDEQ and USEPA cancer risk thresholds; estimates using average
EPCs exceeded the MDEQ thresholds but were within the USEPA target cancer risk
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range. The highest risks using average EPCs were estimated for the Trowbridge area
at 5.4 in 100,000; the highest risks using maximum EPCs were estimated for the
Plainwell area at 3.8 in 10,000.

5.3.4.2 Noncancer Hazard

As presented on Tables 5-3and 5-4 and Figures 5-8 and 5-9 noncancer hazard
quotients for the immunological endpoint in all three areas exceeded 1.0 using
average and maximum EPCs. Hazard quotients using average EPCs ranged from 2.0
to 2.9 for the immunological endpoint and 0.14 to 0.21 for the reproductive endpoint.
Estimates using maximum EPCs ranged from 8.5 to 20 for the immunological
endpoint and from 0.61 to 1.5 for the reproductive endpoint.

5.3.5. Recreationalists
5.3.5.1 Cancer Risks

As presented on Tables 5-5 and 5-6 and Figure 5-10, cancer risks for recreationalists in
all three floodplain areas were in the 1 in 1 million range using average concentrations
and in the 1 in 100,000 range using maximum concentrations. Estimates using average
concentrations were within the USEPA target risk range and below the MDEQ
threshold. Estimates using maximum concentrations were within the USEPA target
risk range and exceeded the MDEQ threshold. The highest risks using average
concentrations were estimated for the Trowbridge area at 7.3 in 1 million. The highest
risk using the maximum concentrations were estimated for the Plainwell area at 5.0 in
100,000.

5.3.5.2 Noncancer Hazard

As presented on Tables 5-5 and 5-6 and Figures 5-11 and 5-12, using average EPCs,
noncancer hazard quotients for both the immunological and reproductive endpoints
were below the USEPA and MDEQ threshold of 1.0. Using maximum EPCs, hazard
quotients for the reproductive endpoint were all below the threshold of 1.0. Using
maximum EPCs, hazard quotients for the immunological exceeded the threshold of
1.0 for Plainwell (2.1) and Trowbridge (2.0) areas. For the Otsego area, the hazard
quotient was 0.9.

5.4 Summary
Risks and hazard indices for the API/PC/KR site can be summarized as follows:

m  Cancer risks and hazard quotients in both central tendency and high end sport
and subsistence anglers exceed MDEQ and USEPA risk limits for all scenarios in
all ABSAs.

= Cancer risks for residents living near the floodplain soil behind the three MDNR
impoundments exceed MDEQ thresholds using both average and maximum
EPCs.
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®  Cancer risks for residents living near the floodplain soils behind the three MDNR
impoundments are within the USEPA target cancer risk range for the average
scenario.

a  Cancer risks for residents living near the floodplain soils behind the three MDNR
impoundments are outside the USEPA target cancer risk range using maximum
EPCs.

m  Hazard quotients for residents living near the floodplain soils behind the three
MDNR impoundments exceed the MDEQ and USEPA threshold of 1.0 for the
immunological endpoint using both average and maximum EPCs. Hazard
quotients for the reproductive endpoint do not exceed a hazard quotient of 1.0
using average EPCs. Hazard quotients using maximum EPCs exceed the MDEQ
and USEPA threshold of 1.0 for the Trowbridge (1.4) and Plainwell (1.5) areas, but
not for the Otsego area (0.61).

= Cancer risks for recreationalists on the floodplain soil behind the three MDNR
impoundments are within the USEPA target risk range and less than the MDEQ
threshold using average EPCs.

m  Cancer risks for recreationists on the floodplain soil behind the three MDNR
impoundments are within the USEPA target risk range and exceed the MDEQ
threshold using maximum EPCs.

= Hazard quotients for recreationalists on the floodplain soil behind the three
MDNR impoundments are less than the USEPA and MDEQ threshold of 1.0 for
both the reproductive and immunological endpoints using average
concentrations.

s Hazard quotients for recreationalists on the floodplain soil behind the three
MDNR impoundments are less than the USEPA and MDEQ threshold of 1.0 for
the reproductive endpoint using maximum EPCs. Hazard quotients for the
immunological endpoint exceeded the threshold of 1.0 for the Trowbridge (2.0)
and Plainwell (2.1) areas using maximum EPCs and the hazard quotient for the
immunological endpoint for the Otsego area was 0.9.
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Section 6
Uncertainty Assessment

Uncertainties can arise from several sources in a human health risk assessment
including data collection and interpretation, the assumptions used to characterize
exposures, and the toxicity values. To compensate for uncertainty surrounding input
variables, conservative assumptions are often made which tend to overestimate rather
than underestimate risk. In cases where data are limited, assumptions may be based
on professional judgement or subjective estimates which may under or over estimate
risks.

Types of Uncertainty

There are three primary sources of uncertainty:
m Scenario uncertainty;

s Parameter uncertainty; and

m Model uncertainty

Scenario uncertainty results from missing or incomplete information needed to fully
define exposure and dose. This may include errors in site information, professional
judgement, assumptions regarding exposed populations, and steady-state conditions.
Sources of parameter uncertainty include measurement and sampling errors, inherent
variability in environmental and exposure-related parameters, the use of generic
surrogate data when site-specific data are not available. Parameter uncertainty often
leads to model uncertainty. One source of modeling uncertainty is relationship
errors, such as errors in correlations between chemical properties. Errors due to the
use of mathematical or conceptual models as simplified representations of reality are
also sources of modeling uncertainty.

In general, uncertainty in exposure and associated risk estimates is attributable to the
lack of, or incomplete knowledge about the correct value for a specific variable.
Variability, such as individual variability or seasonal influences, also may confound
exposure and risk estimates.

These three types of uncertainty have been identifies in each of the four parts of this
risk assessment: data evaluation, toxicity assessment, exposure assessment, and risk
characterization. Uncertainty within each of these components are discussed below.

Data Evaluation

Uncertainty is present in the data before it is even evaluated for risk assessment. This
includes potential sampling bias and errors in the laboratory extraction and analysis,
and the protocol employed to assess contaminants identified as non-detected.
However, a higher level of confidence is placed on the analytical results because a
data validation procedure has been conducted.
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Section 6
Uncertainty Assessment

Fish data used to assess risks were collected in 1993 and 1997 and exposed floodplain
data were collected in 1994. Because one of the primary sources of PCBs to the River
is erosion of material from the riverbanks, and this source is ongoing, it is expected
that levels of PCBs detected in aquatic biota have not significantly declined in the
intervening period. Based on the persistence of PCBs, and in the absence of any
removal action, it is not expected that significant chemical degradation has occurred
in the floodplain soil. For these reasons, the data used to characterize the risk and
hazards associated with ingestion of fish and contact with floodplain soil are deemed
appropriate. The use of these data is unlikely to have resulted in a significant
underestimation or overestimation of risks and hazards.

Data for two media were deemed inadequate to conduct a quantitative risk
evaluation. Turtle consumption is a confirmed exposure pathway for the Kalamazoo
River, however, turtle consumption is expected to be less than fish consumption for
the majority of people. The risks and hazards associated with fish ingestion provide a
conservative estimate of the risks and hazards associated with turtle consumption.
The absence of quantified risks and hazards resulting from turtle ingestion likely
results in an underestimation of total site risks and hazards.

Air data have not been collected in the immediate vicinity of the River or exposed
floodplain areas. Data collected from the Willow Boulevard/ A-Site operable unit are
not representative of the conditions in the immediate vicinity of the floodplain where
soils are unvegetated and prone to entrainment. Concentrations of volatile emissions
and particulates above the floodplain soil have been estimated using a simplified
model and risks and hazards associated with this pathway were quantified. In the
absence of actual air data, it cannot be determined whether risks and hazards are
underestimated or overestimated. Air quality above the surface water has not been
characterized. Inhalation of volatile emissions above surface water was found to be
associated with significant risks for the Lower Fox River Site (ThermoRetec, 1999). In
the absence of actual data and quantitative estimates of risk and hazard for this
pathway, total site risks and hazards are likely underestimated.

These data were used to verify that exposures to surface water would not result in
significant risks or hazards. More recent data indicate surface water quality data
reported in Technical Memorandum 16 - Surface Water Investigation (BB&L) were
compared to data collected from the Lower Fox River.

Dose-Response Assessment

The dose-response section involves the estimation of the toxicological effects of a
compound on humans usually based upon laboratory animal studies. A potentially
significant source of uncertainty occurs when dose-response relationships in humans
are derived from animal to human extrapolation. These associates often result from
high-dose to low-dose extrapolations as well. Health effects criteria are derived with
margins of safety relative to the degree of uncertainty in the value.
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Section 6
Uncertainty Assessment

Non-cancer toxicity values and cancer slope factors have been derived from studies of
commercial mixtures. After release into the environment, PCB mixtures change over
time so their composition differs from commercial mixtures. Through partitioning,
different fractions of the original mixture appear in the air, water, sediment, soil and
biota due to different rates of volatilization, solubility, and adsorption for the
congeners. (USEPA, 1996). Bioaccumulation through the food chain tends to
concentrate congeners of higher chlorine content, producing residues that are
considerably different from the original Aroclors (Cogliano, 1998). Both humans and
animals retain persistent congeners that are resistant to metabolism and elimination
(Oliver and Niimi, 1988). Mink fed Great Lakes fish contaminated with PCBs showed
liver and reproductive toxicity comparable to mink fed Aroclor 1254 at quantities
three times greater (Hornshaw, 1983). PCBs tested in the laboratory were not subject
to prior selective retention of persistent congeners through the food chain. For
exposures through the food chain, risks are higher than those estimated using toxicity
values and cancer slope factors based on commercial mixtures (USEPA, 1996). Risk
and hazard estimates for the fish ingestion pathway are very likely underestimated.

Exposure Assessment

The exposure assessment step involves many assumptions about “typical people” and
“typical exposure scenarios” to arrive at an average daily dose. For example, a body
weight of 70 kg is used for residents and anglers. Body weight ranges for each
individual, so these assumptions likely over-or underestimate the true dose that
people are likely to receive.

Many exposure factors were chosen to err on the side of protectiveness for human
health. Exposure duration, frequency, and time were set at reasonable maximum
exposure values. They likely overestimate the exposures that typically occur.

The computation of the exposure point concentration for chemicals in a number of
media may have resulted in an overestimate or underestimate of risks and hazard.
For chemical data sets with less than 10 samples, the maximum detected
concentration was used as the exposure point concentration, as directed by the EPA.
In addition, when the 95% UCL on the mean was unrealistically high (greater than the
maximum detected concentration), the maximum was used as the exposure point
concentration, in accordance with EPA, 1992, Supplemental Guidance to RAGS. Use
of the average exposure point concentration may underestimate risks and hazards for
some receptors while use of the maximum exposure point concentration may
overestimate risks and hazard for some receptors.

Another assumption made in this assessment is that exposure to study chemicals in
various media remain constant over time. This suggests there is a non-diminishing
source of contamination and that concentrations will remain at present levels for up to
30 years. In reality, soil, sediment, surface and groundwater migrate. This would
produce an exposure significantly less than that calculated in this assessment.
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Section 6
Uncertainty Assessment

The exposure assumption with the greatest influence on risk and hazard is the fish
ingestion rate. Three ingestion rates were chosen to reflect the central tendency sport
angler, the high end sport angler and cancer risk estimates and hazard index
estimates. The lowest ingestion rate of 15 grams/ person/day, which was used to
characterize risks and hazards to the central tendency sport angler, was derived from
the Great Lakes Water Quality Initiative Technical Support Document for Human
Health Criteria and Values (USEPA, 1995b). This ingestion rate is consistent with the
mean ingestion rate for anglers reported in both the Kalamazoo River Angler Survey
(MDCH, 1998) and Fish Consumption Estimates Based on the 1991-1992 Michigan
Sport Anglers Fish Consumption Survey (USEPA, 1995c). A significant number of
anglers ingest greater quantities of fish, therefore, the central tendency estimates
under-represent risks and hazards to these individuals. Fish consumption advisories
are intended to reduce the ingestion of contaminated fish. If fish consumption
advisories are reducing consumption, reported consumption levels will be suppressed
from their normal levels (West, 1993). Of a total of 1347 respondents to the Michigan
sport Anglers consumption study, 46.8% reported to have eaten less fish in response
to advisory warnings. In the Kalamazoo River Anglers Survey, 25% of respondents
indicated they would make more trips to the River and fewer to other locations if the
River was cleaned up to the point that fish advisories were removed; 15% of
respondents indicated they would increase fishing in the Kalamazoo River without
reducing trips to other bodies of water. This consumption suppression effect can
result in an underestimate of risks and hazards under baseline conditions, i.e., in the
absence of remediation or risk reduction measures such as fish advisories.

Figures 6-1 and 6-2 present the impacts of fish ingestion on cancer risk estimates and
hazard index estimates. All three scenarios result in risks and hazards which exceed
MDEQ and EPA thresholds. (NOTE: The relationship between fish ingestion rates
and risks and hazard are not linear because the central tendency scenario also
assumed 100 percent of ingested fish are caught at the site and there is no reduction in
PCB concentrations attributable to cooking or trimming fish.)

The second most influential assumption for the fish ingestion scenario is the portion
of fish caught from the contaminated source. For central tendency high end sport
anglers and subsistence anglers it was assumed that all of the fish ingested came from
a particular ABSA. For high end sport anglers it was assumed half of the fish ingested
came from a particular ABSA. Risks and hazards are underestimated for those high
end or subsistence anglers who catch all of their fish from different locations within
the PI/PC/KR site.

A reduction factor was used to account for the loss of PCBs when fish is cooked. A
reduction factor was not used to account for PCB losses during trimming fish and
removing fat. This decision is consistent with data reported in the Kalamazoo River
Anglers Survey whereby 35 percent of reported leaving the skin on prior to cooking.
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Figure 6-1
Impact of Fish Ingestion Rate on Cancer Risk Estimate
(Based on ABSA 6 Average Fish Concentrations)
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Hazard Index

Figure 6-2
Impact of Fish Ingestion Rate on Hazard Index Estimates
(Based on ABSA 6 Average Fish Concentrations)
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Section 6
Uncertainty Assessment

The Michigan Sport Anglers Study also reported that between 44 and 84 percent of
anglers did not trim the fat from sport fish prior to cooking. For these reasons, use of
a 22 percent overall reduction factor is not likely to result in overestimates of risk and
hazard.

Residential exposure assumptions could overestimate risk for impoundment areas
that are not readily accessible to residents. A recreational exposure scenario has been
developed in an attempt to quantify actual exposure in hard-to-reach areas.
However, at the present time, application of the residential exposure assumption is
appropriate in this risk assessment for the following reasons: 1) future risk must be
considered, and residential development may expand beyond current boundaries
decreasing the area to which a recreational scenario would apply; and 2) the dynamic
nature of the river system makes application of conservative assumptions
appropriate. Periodic flooding may transport sediments from one area of an
impoundment to another. Soils to which a recreational scenario is applied could be
transported to an area where residential exposure is likely.

Risk Characterization

Assumptions are made using best professional judgement and the scientific literature
on site risk assessments. In general, assumptions made throughout this risk
assessment are conservative in that they tend to overestimate exposure and resultant
risk rather than underestimate it. The overall risk to public health attributable to the
site is an upper-bound probability of adverse health effects. True health effects may
be lower. However, it should be noted that the individual errors from different
sources may be propagated into larger errors by mathematical manipulation in the
risk assessment.
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Section 7

Determination of Risk-Based Sediment and
Floodplain Soil Concentrations

Risk and hazard estimates associated with ingestion of fish and contact with
floodplain soils have been developed and are presented in Section 5. Risk-based fish
concentrations (RBCssh) and sediment concentrations (RBC..a) were developed to be
protective of sport and subsistence anglers. Risk-based floodplain soil concentrations
(RBCsoi1) were developed to be protective of residents living near exposed floodplain
soil. RBCs were developed for both cancer and noncancer endpoints. Risk-based
concentrations have been developed for PCBs using an allowable cancer risk of 1 in
100,000 and a noncancer hazard index of 1.0.

Calculation of Risk-Based Fish Concentrations

RBCsish were developed using the same risk and hazard algorithms used to derive risk
and hazard estimates. To derive RBCs, the algorithm is reversed to solve for the
concentration in fish associated with a specified cancer risk or hazard index, which in
this case is 1 in 100,000 cancer risk and a hazard of 1.0. RBCgsh were derived using the
same assumptions regarding ingestion rates, reduction factors, exposure frequencies
and duration. Table 7-1 present the RBCjsh.

The RBCsish protective of the central tendency sport angler consuming approximately
24 meals/year of fish, or an average daily ingestion rate of 0.015 kilograms/ day, is
0.042 mg/kg in fish for the cancer endpoint, 0.075 for the noncancer immunological
endpoint, and 0.26 mg/kg for the noncancer reproductive endpoint. Consistent with
MDEQ Surface Water Quality Division guidance, a hazard index of 0.8 was used to
calculate the RBCssh protective of noncancer endpoints based on a relative source
contribution factor of 0.8. The relative source contribution factor accounts for the fact
that exposures to PCBs may occur from activities other than those which are site-
related.

The RBCish protective of the high end sport angler consuming up to 125 meals/ year,
or an average daily ingestion rate of 0.078 kilograms/day, is 0.021 mg/kg for the
cancer endpoint, 0.048 for the immunological noncancer endpoint, and 0.16 mg/kg
for the noncancer reproductive endpoint.

The RBCéish protective of the subsistence angler consuming up to 179 meals/ year, or
an average daily ingestion rate of 0.11 kilograms/ day, is 0.008 mg/kg protective of
cancer endpoints, 0.016 for the most conservative noncancer endpoint and 0.056
mg/ kg for the noncancer reproductive endpoint.
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Section 7
Determination of Risk-Based Sediment and Floodplain Soil Concentrations

TABLE 7-1
RISK-BASED FISH FILLET CONCENTRATIONS (RBCj;sn) O
API/PC/KR SITE
Receptor RBCish Protective of 1E-05 RBC;sh Protective of 1.0
Cancer Risk for PCBs Hazard Index for PCBs
(mg/kg) (mg/kg)
Sport Angler - Central Tendency 0.042 0.075 (1)
Assumes 24 meals/year 0.26 (R)
0.015 kg/day
Sport Angler - High End 0.021 0.048 (I)
Assumes 125 meals/year 0.16 (R)
0.078 kg/day
Subsistence Angler 0.008 0.016 (I)
Assumes 179 meals/ year 0.056 (R)
0.11 kg/day

(1) Concentrations protective of both carp and smallmouth bass.
(I): Immunological Endpoint

(R): Reproductive Endpoint
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Section 7
Determination of Risk-Based Sediment and Floodplain Soil Concentrations

The MDCH has established criteria for placing fish on the Michigan Sport Fish
Consumption Advisory. For the general population, when between 11 and 49 percent
of samples exceed 2 mg/kg in fish, a one meal per week advisory is issued; when
greater than 50 percent of fish samples exceed 2 mg/kg, a no consumption advisory is
issued. For women of childbearing age and children under 15 years of age, at
concentrations greater than 0.05 mg/kg up to 0.2 mg/kg of PCBs in fish, a one meal
per week advisory is issued. At concentrations greater than 0.2 mg/kg, up to 1

mg/ kg of PCBs in fish, a one meal per month advisory is issued. At concentrations
greater than 1.0 mg/kg up to 1.9 mg/kg of PCBs in fish, a six meals per year advisory
is issued. At concentrations above 1.9 mg/kg, a no consumption advisory is issued.

The MDCH considers their PCB fish advisory concentration of less than or equal to
0.05 mg/kg in fish to be protective at an ingestion rate of 225 meals per year (0.14
kg/day) for the general population for noncancer endpoints. The MDCH does not
base its advisory on cancer risk, due to political and pragmatic considerations. For
subsistence anglers, who have been reported to consume between 3-4 meals per week,
the RBCrish developed in this HHRA indicate that concentrations in the range of 0.08
(cancer) and 0.016 (noncancer) are needed to be protective of health. The differences
between the derivations of the two noncancer values are listed in the following table:

MDCH HHRA
Meals/year 225 179
Average daily fish consumption 0.14 0.11
(kg)
Reduction by cleaning/cooking (%) 50 22
Weight of subject (kg) 70 70
Target dose, HPV or RfD 0.05 0.02
(ug/kg/day)
PCB level in fish (mg/kg) 0.05 0.016

Most of the difference between the two results can be attributed to the difference
between the health protection value (HPV) used by the MDCH (0.05 ng/kg/day) and
the U.S. EPA RfD used in the HHRA (0.02 ng/kg/day). These values were derived
from the same data by different methodologies. The Great Lakes Fish Advisory Task
Force used a "weight of evidence" approach to derive the HPV used by the MDCH
from data on a wide range of health effect endpoints. The U.S. EPA derives RfDs from
data on specific endpoints with uncertainty and modifying factors added.

The MDCH Division of Environmental Epidemiology has reviewed this document
and considers it to be adequately consistent with the MDCH protocol for issuing fish
consumption advisories. Although there are differences between the cleanup levels
and the MDCH first Level of Concern as cited above, MDCH considers the
parameters and assumptions used in the two derivations are reasonable, the resulting
levels to be reasonably close, and the cleanup levels to be more protective than the
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Section 7
Determination of Risk-Based Sediment and Floodplain Soil Concentrations

MDCH Level of Concern. MDCH acknowledges the U.S. EPA and MDEQ's authority
to establish the cleanup levels to be used at any site.

The RBCish were used to develop RBCeed. RBCied represent the sediment
concentrations protective of fish that are consumed at the ingestion rates specified for
sport and subsistence anglers. In 1994, Region V EPA completed a draft guidance
document which presented an overview of available methods for developing RBSCs
and recommended the biota-to-sediment accumulation factor (BSAF) method. Three
methods, the bioconcentration factor (BCF) method, the bioaccumulation factor (BAF)
method and the BSAF were evaluated. The BCF and BAF methods relate fish tissue
concentrations to the water column and prey consumption whereas the BSAF method
related fish concentrations to sediment (Pelka, 1998). Methods were tested by
comparing predicted fish concentrations with actual fish data for four locations:
Saginaw, Michigan; Buffalo, New York; Ontario, Canada; and Manistique, Michigan.
Region V EPA determined that the BSAF approach consistently gave the most reliable
estimates of fish concentration relative to other methods.

Guidance provided by Region V EPA on the Biota to Sediment Accumulation Factor
(BSAF) approach was used to develop the risk-based concentrations for sediment.
This approach has been described in Bioaccumulation Models and Applications:
Setting Sediment Cleanup Goals in the Great Lakes (Proceedings of the National
Sediment Bioaccumulation Conference, September 11-13, 1996. Presented by Amy
Pelka, USEPA, Region V. EPA 823-R-98-002) and in other technical memorandum.

The BSAF is calculated as follows:
BSAF = Cf/Cs

Where:

Cf = concentration in fish
Cs = concentration in sediment

Site-wide BSAFs for carp and smallmouth bass were calculated for the API/PC/KR
site. Using synoptic data for fish and sediment, BSAFs of 0.88 and 1.9 were derived for
smallmouth bass and carp, respectively (CDM, 1999).

Using site-specific BSAFs, the following equation can be used to derive RBSCs:

Calculation of Risk-Based Sediment Concentration

Concentration sediment = (toc * concentrationgsh/ (BSAF * % lipid)
Where:
m Site-wide toc (total organic carbon) = 8.2%

m Site-wide BSAF 0.88 (bass); 1.9 (carp)
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Section 7
Determination of Risk-Based Sediment and Floodplain Soil Concentrations

Site-wide lipid 0.03 (bass); 0.06 (carp)

Risk-Based fish concentrations =

- 0.042 (mg/kg) central tendency sport
- 0.021 (mg/kg) high end sport anglers
- 0.008 (mg/kg) subsistence anglers

Hazard-Based Fish Concentrations (Immunological) =

- 0.075 (mg/kg) central tendency sport anglers
- 0.048 (mg/kg) high end sport anglers
- 0.016 (mg/kg) subsistence

Hazard - Based Fish Concentrations (Reproductive) =

- 0.26 (mg/kg) central tendency sport anglers
- 0.16 (mg/kg) high end sport anglers
- 0.056 (mg/kg) subsistence

The risk-based fish concentrations were divided by a fillet to whole body conversion
factor of 0.25 for smallmouth bass and 0.4 for carp. These factors were calculated
form data presented in Appendix A of the Biota Investigation (BB&L, 1995a).

RBCieq are presented in Table 7-2. RBC;.q4 are different depending on the species being
protected. For the central tendency sport angler, if ingestion of smallmouth bass is
being protected, the RBCseq is 0.52 mg/ kg for the cancer endpoint, 0.93 mg/kg for the
noncancer immunological endpoint and 3.2 for the noncancer reproductive endpoint.
If ingestion of a combination of smallmouth bass and carp is being protected, the
RBCsed is 0.42 mg/ kg for cancer endpoints, 0.75 mg/kg for the immunological
endpoint and 2.6 mg/kg for the reproductive endpoint.

For the high end sport angler, if ingestion of smallmouth bass is being protected, the
RBC;eu is 0.26 mg/kg for cancer endpoints, 0.6 mg/kg for the immunological
endpoint, and 2.0 mg/kg for the reproductive endpoint. If ingestion of a combination
of smallmouth bass and carp is being protected, the RBCseais 0.21 mg/kg for cancer
endpoints, 0.48 mg/kg for the immunological endpoint and 1.6 mg/kg for the
reproductive endpoint.
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Section 7
Determmination of Risk-Based Sediment and Floodplain Soil Concentrations

TABLE 7-2
RISK-BASED SEDIMENT CONCENTRATION (RBCqea)
(mg/ kg sediment)
API/PC/KRSITE
Scenario RBC.q Protective of Fish RBC;ea Protective of Fish Ingestion at
Ingestion at 1E-05 Cancer Risk 1.0 Hazard
For PCBs (mg/ kg) For PCBs Quotient (mg/ kg)
v Bass @ Bass/Carp® Bass @ Bass/Carp®
Sport Angler - 0.52 0.42 0.93 () 0.75(I)
Central 3.2(R) 26 (R)
Tendency
Sport Angler - 0.26 0.21 0.6 (I) 0.48 ()
High End 20(R) 1.6 (R)
Subsistence 0.093 0.075 0.20 (1) 0.16 (1)
Angler 0.70 (R) 0.57 (R)

(1) Incorporates fillet to whole body conversion factor of 0.25 for bass and 0.4 for carp.
(2) Assumes 3 percent lipid.
(3) Assumes 6 percent lipid.

For the subsistence angler, if ingestion of smallmouth bass is being protected, the
RBCseq is 0.093 mg/ kg for cancer endpoints, 0.20 mg/ kg for the immunological
endpoint, and 0.70 mg/kg for the reproductive endpoint. If ingestion of a
combination of smallmouth bass and carp is being protected, the RBCsea is 0.075 for
cancer endpoints, 0.16 mg/kg for the immunological endpoint, and 0.57 mg/kg for
the reproductive endpoint.

Calculation of Risk-Based Soil Concentrations

The risk-based floodplain soil concentration (RBC..i1) were derived in the same
manner as the RBCjqp, i.e., the risk and hazard algorithms were reversed and were
solved using a cancer risk of 1 in 100,000 and a hazard index of 1.0. The same
exposure assumptions used to estimate risk and hazard were used to derive the
RBCoil.

Table 7-3 presents the RBCsoi protective of residents. The RBCiou protective of
residents for the cancer endpoint is 2.6 mg/kg . For noncancer endpoints, the RBSCsoi
is 8.5 mg/ kg for the reproductive endpoint and 5 mg/ kg for the immunological
endpoint.
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Determination of Risk-Based Sediment and Floodplain Soil Concentrations

TABLE 7-3
RISK-BASED FLOODPLAIN SOIL CONCENTRATIONS (RBCsor)
PROTECTIVE OF RESIDENTS
API/PC/KRSITE
Receptor RBCsoi Protective of 1E-05 RBCsoil Protective of 1.0 Hazard
Cancer Risk Quotient
(mg/kg) (mg/kg)
Resident 26 8.5 (R)
5.0 (I)

Notes (R) = Reproductive endpoint
(I) =Immunological endpoint

Table 7-4 presents the RBCoi protective of recreationalists. For the cancer endpoint
the RBCsail is 17 mg/kg. For noncancer endpoints, the RBCsait is 35 mg/kg for the
reproductive endpoint and 32 mg/ kg for the immunological endpoint.

TABLE 7-4
RISK-BASED FLOODPLAIN SOIL CONCENTRATIONS (RBCsoi)
PROTECTIVE OF RECREATIONAL VISITORS

API/PC/KR SITE
Receptor | RBCsoi Protective of 1E-05 | RBCso Protective of 1.0
Cancer Risk Hazard Quotient
(mg/kg) (mg/kg)
Resident 17 35 (R)
32 (1)

Notes: (R) = Reproductive endpoint
(I) = Immunological endpoint

Appendix A presents the spreadsheets used to derive RBCs.
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Appendix A
Calculation of Risk and Hazard



TABLE
SPORT FISHING - AVERAGE CONCENTRATIONS

ABSA 3,4,5 (combination)

Smail Mouth Base - Non Cancer (100% consumption of small mouth bass)

Conc.of Ingeston Fracton Exposure Immuno. Repro. Body Repro. Immuno. Repro. Immuno. Gvonic Repro. mmuno.
Chemcialin Rats Ingested Frequency Exposurs Exposure  Weight  Avereging  Averaging Fish Fish RO Hazard Hazard
Raw Fish Fitel Duration Duration Tme Time Intake intake Quotient Quotent
Chemical {mghg) {kg/day) {unitess) {daysiear) (years) [yeors) (g} {days) (days) (mghgrday) (mghg-day) (mgkg-day)
Total PCBs (Reproductve) 095 0.015 1 365 2 70 730 20E-04 7.00E-05 2.8E+00
Total PCBs (Immunological) 0.95 0.015 1 365 30 70 10,950 20E-04 2.00E-05 1.0E+01
Total Hazard Index = 28E+00 1.0E+01
Small Mouth Bass - Cancer (100% consumption of small mouth bass}
Concentraton Ingestion Fracfon Exposwre  Exposure Body Averaging Flsh Oral Chemical
of Chamclat in Rate Ingested Frequency  Durafion Weight Time intake Cancer Specific
Fish Filet Factor Cancer
Chemical {mp/Xg) {kg/day) (unitess) {days/year) (years) {kg) {days) (mghg-day) ;mmﬂ“ Risk
Total PCBs 085 0.C15 1 365 39 70 25550 1.1E-04 2 2.3€-04
Excess Lifetime Cancer Risk = 2.3E-04
Small Mouth Bass /Carp - Non Cancer (73% consumption of small mouth base/ 25% consumption of carp)
Conc. of Conc. of SMB CAR Fracton  Exp s Immuno. Repro. Body Repro. Immuno. Repro Immuno. Chronic Repro. Immuno.
Chemclalin Chemcialin Ingestion Ingeston ingested  Frequency Exposure BExposwre Welght Averaging Averaging Fish Fish RID Hazard Hazard
Raw SMB Filet Raw CAR Filtet Rate Rate Duration Duration Time Time Intake intake Quotlent Quotent
Chemical _{mgig) {mgAg) (kg/day) {uniless)  [daysiyear] {years) {years) {xg) (days) {days) (mgkg-day} {mghg day) (mokg-day)
Total PCBs (Reproductve) 083 5.68 0.011 0.004 1 365 2 70 730 4.6E-04 7.00E-08 6.5E+00
Total PCBs {immunological) 083 $.68 0011 0.004 1 368 30 70 10,950 4.6E-04 2.00E-05 23E+01
Total Hazard Index = 6.5E+00 2.3E+01
Small Mouth Bass /Carp - Cancer (75% consumption of small mouth bass / 25% consumption of carp)
Conc. of Conc. of SMB CAR Fraction Exposurs  Exposure Body Aversging Fish Oral Chemical
of Chemcialin  of Chemctalin ingeston Ingeston ingested  Frequency Duration Weight Time Intake Cancer Specific
Raw SMB Fliet Raw CAR Filet Rate ~ Rate Factor Cancer
Chemical {makg) (mokg) (kp/day) [kgiday)  {unitess) (daysiyear) (years) (kg) (deys) (kg day) _(mgkg day)' Risk
Total PCBs 085 588 0011 0.004 1 365 39 70 25,550 25E-04 2 5.1E-04
Excesa Lifetime Risk » 51E-04




TABLE
SPORT FISHING - AVERAGE CONCENTRATIONS

ABSA &

Smail Mouth Bass - Non Cancer {(100% consumptlon of small mouth bass)

Conc of Ingestion Fraction Exposura immuno. Repro. Body Repro. Immuna. Repro. immunoc. Chronic Repro. immuno.
‘ Chemdlalin Rate Ingesied Frequency Exposure  Exposure Weight Averaging Averaging Fish Fish RID Hazard Hazard
] Raw Fish Fltet Ouraton  Duration Time Time intake intake Quotent Quotent
i{Chemical {makg) {xgiday) {unitiess) {days/year} {years) {years) (k da ds m da da) day)
Total PCBs (Reproductive) 088 0016 1 385 2 70 730 21E-04 7.00E-05 3.0E+00
Total PCBs (immunological) 058 0015 1 365 0 70 10,950 21E-04 2.00E-05 1.1E+01
Total Hazard Index = 3.0E+00 1.1E+01
Smail Mouth Bass - Cancer (100% consumption of amall mouth bass)
i E
! Conc Ing Fracton Exposure Exposwre Body Averaging Fish Oral Chemical
of Chemcial in Rate Ingested Frequency Duration Weight Time Intake Cancer Specific
' Fish Filet Factor Cancer
Chermcal (mokg} {kg/day} [unigess) {deyshear) (years) (kg) {days) (mgkg-day) (mgigday)' Risk
Total PCBs [+3:1:) 0015 1 365 3g 70 25,650 1.2E-04 2 2.4E-04
Excees Litstime Cancer Risk = 24E-04
Small Mouth Bass /Carp - Non Cances {75% consumption of small mouth bass/ 25% consumption of carp)
Conc. of Conc. of SMB CAR Fracion BExposwre  Immuno. Repro Body Repro. Immuno. Repro. mmuno. Chronic Repro. Immuno.
Chemcial in Chemcial in ingestion ingestion Ingested _Frequency Exposure Expomre Weight Averaging Averaging Fish Fish RID Hazard Hazard
Raw SM8 Fifet Raw CAR Fifet Ruate Rate - Duation Duration Time Time Intake Intake Quotient Quolient
Chemica imohg) (mghg) {kg/day) uoitess) (daysivear) (years) __(yoers) (g (davs) (days)  (momgday) (mghgdey) (mhgcey)
Tolal PCBs (Reproductive) 098 357 0011 0.004 1 369 2 70 730 3.5€-04 7.00E-05 4.99E+00
Total PCBs (Immunciogical) 098 3s7 0611 0.004 1 365 30 70 10,950 35E-04  2.00E-08 $.7E401
Total Hazard Index = §.0E+00 1.7E+01
Small Mouth Bass /Carp - Cancer (T5% consumption of small mouth basa / 25% consumption of carp)
Conc. of Conc. of SMB CAR Fraction Exposwe Exposwe Body Averaging Fish Oral Chemical
of Chemctal in of Chemcial in ingeston ingeston Ingested  Frequency  Duralion Weight Time Intake Cancer Specific
Raw SMB Fltet Raw CAR Fillet Rate Rate . Factor Cancer
Chemical _{mokg) {mokg) (kg/day) {kg/day) (unitess) (daysivear) (years) (kg) {days} (mokgday)  (mghg-day)’ Risk
13
|
Total PCBs 098 as57 0011 0.004 1 365 38 70 25,550 1.9E-04 2 3.9E-04

Exceus Lifetime Riak =

ASE-04




TABLE
SPORT FISHING - AVERAGE CONCENTRATIONS

ABSA7

Smal! Mouth Bass - Non Cancer (100% consumption of small mouth bass)

Conc of Ingeston Fracton Exposure Immune Repre Body Repro. immuno. Repro. Immuno. Chronic Repro. Immuna.
Chemcialin Rate Ingested Frequency  Exposure Exposura Weight Averaging Averaging Fish Fish RID Hazard Hazard
Raw Fish Fillet Duration Duration Time Time Intake intake Quotent Quotient
Chemical {mgka) {kg/day) {urutiess) {daysiyear)  (years) {years) (ka) {days) {days) {mokg-day) [mokg-day) {mgkg-day)
Total PCBs (Reproductve) 1.47 0.015 1 365 2 70 730 3.1E-04 7 00E-05 4 5E+00
Total FCBs (Immunological) 147 0.015 1 365 30 70 10,550 31E-04 2.00E-05 1.6E401
Total Hazard Index = 4.5E+00 1.6E+04
Small Mouth Bass - Cancer (100% consumption of smail mouth bass)
Concentration Ingeston Fracton Exposure  Exposure Body Averaging Fish Oral Chemical
of Chemcial in Rats ingested Frequency Duration Weight Time intake Cancer Specific
Fish Fibet Factor Cancer
Chemical (mp/xg) [kgiday) (uritess) _  (daysiear) _ (vears) _{(ka) (days)  (mghkoday) (mghgdey)'  Risk |
Totai PCBs 1.47 8015 1 365 38 70 25550 1.8E-04 2 3.5E-04
Excees tifstims Cancer Risk = ASED4
Small Mouth Bass /Carp - Non Cancer {75% consumption of small mouth bass/ 25% consumption of carp)
Conc. of Conc. of SNB CAR Fraction Exposure immuno. Repro. Body Repro. mmuno Repro. Imimuno. Chronic Repre. mmuno.
Chemcial In Chemcial In Ingestion Ingestion Ingested Fregquency Exposure Expasure Weight Averaging Averaging Fish Fish RID Hazard Hazard
Raw SM8 Fiiet Raw CAR Filiet Rate Rate X + Durston Duration Time Time Intake intake Quotient  Quotient
Chemical _{mgkg) {makg} {kg/day) [unitess) _ (daysiyear) years) {yeers) (kg) {days) (days) (makg-day) (mgkg-day) (mgg-day)
Totat PCBs (Reproductive} 147 242 0011 0004 1 365 2 70 730 37E-04 7.00E-05 - 5.22E+00
Total PCBs (Immunciogical) 1.47 242 0.011 0.004 1 365 30 70 10,850 3.7€-04 2.00E-05 1.8E+01
Total Hazard Index = $.2E+00 1.BE+01
Small Mouth Bass /Carp - Cancer (75% consumption of small mouth bass / 28% consumption of carp)
Conc of Conc. of Sm8 CAR Fracton Exposure Exposure Body Averaging Fish Oral Chemical
of Chemclalin  of Chemdialin ingest Ingest ingested Frequency Dursfon Welght Time intake Cancer Specific
Raw SMB Fitet Raw CAR Filet Rata Rate Factor Cancer
Chemical {mgkg) {mokg) (kg/day) {kg/day) (unitless) _ (daysivear) _ (years) {xg) (days) (mgkg-day) (mghg-day)" Risk
Total PCBs 1.47 242 0.011 0.004 1 365 39 70 25,550 2.0E-04 2 4.1E-04

Excess Lifetime Risk =

41E-04




BLE
ORT FISHING - AVERAGE CONCENTRATIONS

SA 8

s31) Mouth Bass - Non Cancer {100% consumpticn of small mouth bass)

Conc.of ngeston Fraction Exposure {mimuno. Repro. Body Repro. Immuno Repro. Immuno. Chronic Repro Imimuno.
Chemcisl in Rate Ingested Frequency Exposure Exposure Walght Averaging Averaging Fish Fish RID Hazard Hazard
Raw Fish Fitet Duration Buraton Time Time Intake Intake Quotient Quotient
emical [rmgpka) (kgrsay] {unitiess) (daysiearj  (years) {years) (kg} {days) {days} (mgkg-dey)  {mohkg-day) (mgkgday)
Nal PCBs {Reproouctive) 1.9% D015 1 385 2 70 730 A.2E-04 7.00E-05 5.0E+00
>tal FCEs (Immunoiogical) 1.95 0015 1 365 30 70 10,950 4 2E-04 2.00E-05 2.1E+01
Total Hazatd index = 6.0E+00 2.1E+01
mall Mouth Bass - Cancer {100% consumption of small mouth bass)
Concenvaton ingestion Fracton Exposure Exposure Body Averaging Fish Orai Chemical
of Chemcialin Rate Ingested Frequency Duration Weight Time intake Cancer Specific
Fish Filet Factor Cancer
“hemical {mokg) {kp/cay) (unitess) {daysiear) {yeers} {%g) {days) {mgkg-day) {mghg-day)” Risk
Total PCBs 185 0.015 1 365 ag 70 25,560 23E-04 2 4.7E-04
Excees Lifatime Cancer Risk = A.7E-04
Smali Mouth Bass ICarp - Non Cancer (78% consumption of small mauth bass/ 25% consumption of carp)
Conc, of Conc. of 3MB CAR Fraction Exposure Immuno. Repro. Body Repro Immno. Repro. Immuno “Chvonic Repro. fmmuno.
Cheamclal in Chemdlal in ingestion Ingestion ingested Frequency Exposure Exposure Vetght Averaging Averaging Fish Fish RID Hazerq Hazard
Raw SMB Fitet  Raw CAR Fliet Rats Rate . Duraton Duralion ' Time Time intake intake . Quotient Quotent
Chemical {mghg} {mgkg) {kg/day) (nidess)  (dayshear]  (yesrs) {yesrs] {kg) (days}) (days) {mokg-day) (mgkg-day) (mghg-day)
Total PCBs (Reproductive) 185 455 001t 0.004 1 385 2 70 730 5.6E-04 700E-05  7.96E+00
Tota)l PCBs (immunclogical) 1.95 455 0.041 0.004 1 365 30 70 10,950 $.6E-04 2.00E-05 2.8E+01
Total Hezard Index = 8.0E+00 2.8E+01
Small Mouth Bass JCarp - Cancer (T5% consumption of small mouth bass / 25% consumption of carp)
Conc. of Conc. of SMB CAR Fraction Exposure  Exposure Body Averaging Fisn Ors! Chemical
of Chemclatin of Chemcialin Ingestion Ingestion ingesied  Frequency Duration Weight Time intake Cancer Speciflc
Row SMB Filet  Raw CAR fiflet Rste Rate Factor Cancer
g\emicnl {mokg) {makg) {kiday) {ky/day) {unitess)  {daysiear)  (years) 3 da makg-day)  (mphg-day)’ Risk
Total PCBs 185 455 0011 0.004 1 365 39 70 26,850 31E-04 2 62E-04

Excess Lifetims Risk =

6.2E-04




ABLE N
PORT FISHING - AVERAGE CONCENTRATIONS
BSA S
mall Mouth Bass - Non Cancer {100% consumption of small mouth bass)
Conc.of Ingestion Fracion Exposure tmmuno.  Repro. " Hody Repro, mmuno. Repro. mmuno, - Crvonc Repro. memno.
Chemdal in Rats Ingested Frequency Exposure Exposure  Weight  Aversging  Aversging Fish Fish RID Hazard Hazard
Raw Fish Fide! Ouraton  Duraton Time Time Intake Intake Quotlent QuoSent
hemical (mgh) fkgiday] furitess) da s ors) () (davs) {daye) _(mgkg-day) (mghg-dev) (mghg-dey)
iotal PCBs (Reproductive) 189 0.015 1 385 2 70 730 AAE-04 T.00E-05 S.8E+00
[otal FCBs {¥rmunciogical) 1.89 0.015 1 365 30 70 10,960 41E-04  200E-08 2.0E+01
Total Hazard index = 5.8E+00 2.0E+01
Small Mouth Bass - Cencer (100% consumption of small mouth bass)
Concantration ingestion Fracton Exposurs Exposure Body Aversging Fish Orel Chemical
of Chemcial in Rate Ingested Frequency Durstion  Weight Time intake Cancer Specific
Fish Fiet Factor Cancer
Chemical {mokg) {kg/day) {unitiess) da: r da day ! Risk
Total PCBs 1.8¢ 0.015 1 365 39 70 28,650 2.3E-04 2 4.5E.04
Excees Lifetims Cancer Risk = 4.5E-04
Smal) Mouth Bass /Carp - Non Cancer (75% consumption of amall mouth base/ 23% conaumption of carp)
Cone. of Tonc. of SME CAR Fracton Exposure  Immuno. ﬁcpm. Body Repro. immuno. Repro immuno. Civonic Repm. immuno.
ch i in Chemciel in Ingest Ingest ing: Frequency Exposure  Exposure Weight Averaging  Averaging Fish Figh RID Hazard
Raw SMB Fifel Raw CAR Filet Rats Rate . Durstion  Duraton Time Time Intake Intake Quofent
Chemical {mphg) {mghg) _{xgoay) funittess) (omyshywar) (yesrs)  [years) _fkg) {oays) _(dayw) [mohg-dy) (mohigday) (mphg-dey)
Total PCBs (Reproductve) 188 1.24 0.011 0.004 1 355 2 70 730 3.7E-04 7.00E-05
Tolal PCBs (Immunological} 188 124 0011 0.004 1 365 30 70 10,950 A7E-04 2.00E-05 18E+01
Total Hazard Index = 1.0€+01
Small Mouth Bass /Carp - Cances (75% consumption of small mouth basu / 28% consumption of carp)
Conc. of Conc. of SMB CAR Fracton Exposure  Exposure Body Averaging Fish Oral Chemical
of Chemcialin  of Chemdial in ingeston ingestion Ingested Frequency Duraton Weight Time Intake Cancer Specific
Raw SMB Filet  Raw CAR Fitet Rate Rate Factor Cancer
Chemicsl (oghg)  (mokg) gty uritess) (daysvew kgl - (da e
Tota) PCBs 189 124 001 0.004 1 365 39 70 25,550 2.1E-04 2 4.1E-04
Excess Lifotime Risks  4.1E-04




TABLE
SPORT FISHING - AVERAGE CONCENTRATIONS

ABSA 10

§mall Mouth Bass - Non Cancer (100% cansumption of small mouth bass)

Conc.of Ingestion Fracdon Exposure  Immuno. Repro. Body Repro. Immuno. Repro. Immuno. ~Chranc Repro. mmuno.
Chemcial in Rate ingesied Frequency BExposure Exposure Weight Averaging Averaging Fish Fish RID Hazard Hazard
Raw Fish Fiflet Duration  Duration Time Time Intake Intake Quotent Quolisnt
Chemical {mghg) {igidny) {unitess) _(doyshyesr) (years) (yoars) (k) (days) (ays) __ (mokgtey)  (mokgdey) (mokgdey)
Total PCBs (Reproductve) 1.88 0.015 1 aes 2 70 730 41E-04 7.00€-05 5.8E+00
Total PCBs (mmunciogical) 189 0.018 1 365 30 70 10,950 4.1E-04 2.00E-08 2.0E+01
Total Hazard index = §.8E+00 2.0E+01
Small Mouth Bass - Cancer {100% consumption of smalt mouth bass)
Concenration Ingeston Fracton Exposwe  Exposure Body Averaging Fish Oral Chemical
of Chemdial in Rate Ingested Frequency Duraton Weight Time intake Cancer Specific
Fish Filet Factor Cancer
Chemical (mokg) {kpiday) unitess daysivear) {years) kg) {days) (mgko-day) _ (mphg-dey)" Risk
Total PCBs 1.89 0016 1 365 39 70 25,550 2.3E-04 2 4 5E-04
Excees Lifetime Cancer Risk = 4.5E04
Small Mouth Bass /Carp - Non Cancer {(75% consumption of small mouth bass! 25% consumption of carp)
Conc. of Conc. of TWE CAR Fracion  Exposure Immuno. Repro. Body Repro. imenuno. ﬁ-pm, ey '-m' epro. X
Chemcial in Chemcist In QN gy g d Frequency Exposure Exgosure Waight Averaging Averaging Fish Fish RID Hazard Hazarg
Raw SMB Fitet  Raw CAR Filet Rate Rate - Durason Duraton Time Time Intake intake Quotient  Quotient
Chemical _{mghcq) (mghg) {kgitay) {uitess) (daystvesr) _ (yeers) (yeass) (g} {days) (days)  (mgkgday) (moAgdey) (mohpdey)
Totat PCBs (Reproducive) 1.89 7.60 0.011 0.004 1 385 2 70 730 1E-04 7.00E-05 - 1,02€401
Total PCBs (immunclogical) 1.89 7.60 0.011 0.004 1 365 30 70 10,950 71E-04  2.00E-05 IEE+01
) Totel Hazard Index = 1.0E+01 3.8E+01
Small Mouth Bass /Carp - Cancer (75% consumption of small mouth bass / 23% consumption of carp)
Cone. of Conc. of SMmB CAR Fracion Exposure Exposwrs Body Averaging Fish Oral Chemical
of Chemciatin  of Ch ] g ngesy Ingested  Frequency  Durafion Weight Time intake Cancer Specific
Raw SMB Filst  Raw CAR Fillet Rete Rate Factor Cancer
Chemicat (mpkg) __ (mokg) (kgiday) {kgitay) _ (uritess) (daysiesr) _(years) k) (days)  (mokgday) (mpkgday)'  Risk
o -
Total PCBs 189 160 0.011 0.004 1 363 39 70 25,550 4.0E-04 2 7.9E-04
Excess Lifetime Risk = 7.9E-04




TABLE
SPORT FISHING - AVERAGE CONCENTRATIONS

ABSA 11
Small Mouth Bass - Non Cancer (100% consumption of small mouth bass)

Conc.of Ingeston Fracton Sxposure tmmuno. Repro. Body jﬁepm. Immuno. Repro. Immuno. Chronic ﬁnpm. mmuno.
Chemcial in Rate ingested Frequency Exposwre Exposure Weight Averaging Averaging Fish Fish RID Hazard Hazard
Raw Fish Filet Dura¥ion  Duration Time Time Intake irtake Quotient Quotent
Chemical _ (mghg) Ocpday)  (uidess)  (daysiyeer) (years)  (vears)  (kj) ___(days) (deys)  (mghgday) (mokpomy) (mohg-day)
Total PC8s (Reproductive) 0.7¢ 0.018 ] 386 2 70 730 1.6E-04 7.00E-05 2.3E+00
Total PCBS (Immunological) 0.7é 0.015 1 365 30 70 10,950 1.6E-04 2.00E-08 8.1E+00
Total Hazard index » 2L.3E+00 L1E+00
Small Mouth Base - Cancer (100% consumption of small mouth bass)
Conceniraton Ingeston Fraction Exposure Exposure Body Averaging Fish Oral Chemical
of Chemclal In Rate Ingasted Frequency  Durafion Woeight Time Intake Cancer Specific
Fish Fitet Factor Cancer
{Chemicai __{mgkg) (kp/day) uniiess (days/year) {y=ars) ki da: m day) Risk
Total PCBs 076 0015 1 385 39 10 25,550 $.0E-05 2 1.8E-04
Excees Lifetime Cancer Risk = 1.8E.04
Swall Mouth Bass /Carp - Non Cancer (75% consumption of small mouth basal 28% consumption of carp)
Conc. of Conc. of SMB CAR Fracton  Exposure Immuno. Fepro. Body Repro. mmuno. Repro. Immuno. &tﬂc ﬁcpm Immuno.
Chemcialin Ch 1in Ingest Ingesti ingested  Frea Y Baoposue Exposure Weight Averaging Averaging Fish Fish RID Hazard Hazard
Raw SMB Fllet Raw CAR Filet Rate Rate -Duration Duraton Time Time Intake Intake Quotient  Quofient
Chemical _(mgig) meg) {g/day) unifless) _(duysiyear fyears) () {days) [days) _ (mphgdey) (mghgday) (mghgosy)
Total PCBs (Reproductve) 0.78 4383 0.011 0.004 1 85 2 70 730 3.8E-04 7.00E-05 5.43E+00
Total PCBs (immunological) 0.78 483 0.011 0.004 1 385 30 70 10,850 3.8E-D4 2.00E-05 19E+01
- Total Hazard Index = S4E+00  1.0E+01
Small Mouth Base /Carp - Cancar (78% consumption of amall mouth bass f 25% consumption of carp)
Conc. of Conc. of sMmB CAR Fracton  Exposuwre  Exposure Body Averaging Fish Oral Chemical
of Chemcialin  of Chemclalin ingest ingest L ted Freq Y Duraton Waelght Time Intake Cancer Specific
Rew SMB Filet  Raw CAR Fittet Rate Rate Factor Cancer
IChemical (mghg) {mpAkg) [kg/day) _(kgiday) _ (unitess) (daysivesr) _(years) (g} {days) (mgXkg-day)  (mghyg-day)’ Risk
Total PCBs 0.78 483 0.011 0.004 1 385 39 70 25,550 2.1E-04 2 42E-04
Excess Lifetime Risk = 4.2E04




St N
TABLE
SPORT FISHING - MAXIMUM CONCENTRATIONS
ABSA 3,4,§ (combination)

Small Mouth Bass - Non Cancer (100% consumption of small mouth bass)

"Cc trati Ingesti Fraction Expasuro Immuno, {epm Body Jﬁapm. Immuno. E;ro. Immuno. E;Mn E.pm. immuno.
of Chemclal in Rate ingested Fregq; y Exp Exp Waight Averaging  Averaging Fish Fish RID Hazard Hazard
Raw Fish Fillet Dusation Duration Time Time intake intake Quotient  Quotient
Chemical {mghg) {kg/day) unitiess) _ (daysiyeai) _ (years) (yesrs) fxg) (days) (days) (mo/kprday) (mghg-oay) (mpikg-day)
Totat PCBs (Reproductive) 33 0.015 1 385 2 70 730 8.8E-04 7.00E-05 8.8E+00
Total PCBs (Immunological a2 0.015 1 385 30 70 10,850 8.9E-04 2.00E-05 3.5E+01
\ Total Hazard Index = S9E+00  3.8E+04
Small Mauth Bass - Cancer (100% consumption of small mouth bass)
C i Ingesti Fraction Exposure Exposure Body Averaging Fish Oral Chemicat
of Chemcial In Rate ingested Freq Y Durati Waight Time intake Cancer Specific
Raw Fish Fillet Factor Cancer
Chemical {mg/kg) /da unitless) _ (daysiyea (years} {kg) {days) __{mg/kg-day) {mg/kg-day)" Risk
Total PCBs 389 0.015 1 385 39 .1 25,550 4.6E-04 2 9.3E-04
Excees Lifetime Cancer Risk = 9.3E-04

Small Mouth Bass /Carp - Non Cancer (3% consumption of small mouth bass/ 25% consumption of carp)

Conc: c SMB CTAR Fraction  Exposure . Immuno. Repro. Body Repro. tmmuna. Repro. immuno. . Ghionic Repro, | Immuno,
of Chemcial in  of Chemcialin  Ingesti tngesti ingested  Frequency Exposure  Exposure Weight Averaging  Averaging Fish Fish RO . Hazard Hazard
Raw SMB Fillet Raw CAR Fiflet Rate Rate Duration Duration Time Time Intake Intake Quotient  Quotiant

Chemical (mg/kg) {ma/kg) {kp/day) {kg/day) {unitless)  (days/vear) (yesrs) {years) {kg) (days) da 'm -da -da!

Total PCBs (Reproductive) 3.88 17.34 0.011 0.004 1 365 2 70 730 16603 7.00E-05 22E+0%

}Tohl PCBs (immunoiogical 3.88 17.34 0.011 0.004 1 365 30 70 10,650 1.6E-03 2.00E-05 7.8E+01

Total Hazard Index = 2.2E+01  T.8E+D1

Small Mouth Bass /Carp - Cancer (75% consumption of small mouth bass / 25% consumption of carp)

c i (o i SMB CAR Fraction Exposure  Exposure Body Averaging Fish Oral Chemical
of Chemcialin of Ch ialln  Ingesti Ingest Ingestad  Frequency Duration Weight Time intake Cancer Specific 4
Raw SMB Fillst Raw CAR Fillst Rate Rate Factor Cancer

Chemicat {mgkg) {mg/xg) {kp/day) {kg/day) {unitless) (daysiyear)  (years) {kg} (days) mg/kg-da ay)'  Risk

Total PCBs 3.88 17.34 0.011 0.004 1 365 39 70 25,550 8.7E-04 2 1.7E-03

Excass L.ifetime Risk = 1.7E-03



TABLE e ~
SPORT FISHING - MAXIMUM CONCENTRATIONS
ABSA 6
Small Mouth Bass - Non Cancer (100% consumption of small mouth bass)
Concentration Ingesti Fracti E.,. Immuno.  Repro. Body Repro. Immuno. ﬁopto. Immuno, Chionic Eupm mmune,
of Chemgcial in Rate Ingested Frequency Exposure Exposure Weight Averaging Averaging Fish Fish RO Hazard Hazard
Raw Fish Fillet Duration  Duration Time Time Intake Intake Quotient Quotient
Chemical {mg/g) [kg/day) [unitiess) {daysiyear) _(years) {years) {ig) (days) [days) _ (mg/kg-day) (mg/kg-day) _{ma/kg-day)
Total PCBs (Reproductive) 3.60 0.015 1 385 2 70 730 7.8E-C4 7.00E-05 1.1E+01
Total PCBs (immunological} 368 0.015 1 365 30 70 10,850 7.8E-04 2.00E-05 3.0E+01
Total Hazard Index = 11E+01 3.9E+01
Small Mouth Bass - Cancar (100% consumption of small mouth bass)
Concentration ingesti Fracti Exp Exposure Body  Averaging Fish Oral Chemicat
of Chemcial in Rate Ingested Fi y D Weight Time intake Cancer Specific
Raw Fish Filtet Factor Cancer
Chemical {mglkg) {kg/day) unitless da ars) da ma/kg-day (mg/kg-day)'  Risk
Total PCBs 356 0.015 1 385 39 - 70 25,550 4.4E-04 2 B.7E-04
Excees Lifetime Cancar Risk = 8.7E-04
Small Mouth Bass /Carp - Non Cancer (75% consumption of smail mouth bass/ 25% consumption of carp)
Concentrati C i SMB CAR Fraction Expasura Repro.  Immuno. Body Repro. Immuno. acpro. Immuno. Chronic Repro.  Immuno.
of Chemcialin of Ch ial in Ingesti ingest ingested Freq E P Weight Averaging Averaging Fish Fish RID Hazard Hazard
Raw SMB Fillet Raw CAR Fillet Rate Rate Duration  Duration Time Time Intake intake Quotient  Quotient
Chemical {mo/kg) (me/kg) (kgiday)  (kgiday) (unitless) dayeivear (vewrs) (yeas) (k) (days) (ays) ~ [mohgday) (mohgded (mghgdey)
Total PCBs (Reproductive) 3.6 8.28 0.011 0.004 1 365 2 70 730 1.06:03 7.00E-05  1.476+01
[Total PCBs (immunological) 3.66 8.28 0.011 0.004 1 385 30 70 10,850 1.0E-03 2.00E-05 5.2E+01
Total Hazard index = 1.8E+01  S.2E+01
Small Mouth Bass /Carp - Cancer (T5% consumption of small mouth bass / 25% consumption of carp)
Ci i Cor i sMB CAR F Exp Exp Body Averaging Fish Oral Chamical
of Ch ial in  of Chemclal in Ingesti ingesti i d Freq Durati Weight Tima Iintake Cancer Specific
] Raw SMB Fillet Raw CAR Fillet Rate Rate Factor Cancer
Chemical {ma/kg) {mg/xg) (kg/day) da unitiess) _da ars (kg) (days) _ (mglkg-day) (mgfkg-day)* Risk
Total PCBs 368 828 0011 0.004 1 385 3p 70 25,550 5.7E-04 2 1.1E-09
Excess Lifetime Risk = 1.1E-03
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TABLE
SPORT FISHING - MAXIMUM CONCENTRATIONS

ABSA 7

Small Mouth Bass - Non Cancer (100% consumption of small mouth bass)

“Concentration Ingestion Fraction ’E‘x?osun immuno. Repro. Body l-\aproA Immuno. Repro. Immuna, "Chionic {opm. immuno.
of Chemcial in Rate Ingested Freq y Exp Exposure  Woight  Averaging Averaging Fish Fish RID Hazard Hazard
Raw Fish Filiet Duration  Duration Time Time intake Intake Quotient  Quotient
Chemical __{mg/kg) (kg/day) {unitiess) _ (days/year  (years) _(vears) (ko) {days) da mg/kg-da -day)
Total PCBs (Reproductive) a3 0.015 1 385 2 70 730 8.0£-04 7.00€-08 1.1E+01
Total PCBs (Immunological 373 0.015 1 385 30 70 10,850 8.0E-04 2.00E-08 4.0E+01
Total Hazard Index = 1.1E+0¢ 4.0E+01

Smail Mouth Bass - Cancer {100% consumption of small mouth bass)

Ci ion Ingesti Fraction Exposure Exposure Body  Averaging Fish Oral Chemical
of Chemcial in Rate ingested Freq y D Weight Time Intake Cancer Specific
Raw Fish Fillet Factor Cancer

Chemicat {mgfxg) (kp/day) unitiess) daysiyear ars da mg/kg-day) (mg/kg-day)’  Risk
otal PCBs 373 0.015 1 385 38 70 25,550 4 5E-04 2 B.BE-04
Excees Lifetime Cancar Risk = B.9E-04

Small Mouth Bass /Carp - Non Cancer (75% consumption of small mouth bass/ 25% consumption of carp)

T j C ? SM—E CAR Fraction Exposure ﬁpm. immuno. Eody T!epro. immuno. E.pm immuno. m'o immuno.
of Chemcial in  of Ch lal in ingesti L i Ing d Freg y Exposure Exposure Weight Averaging  Averaging Fish Fish RID Hazard Huui-
Raw SMB Fillet Raw CAR Fillet Rate Rate Duration  Duration Time Time intake Intake Quotient  Quotient

iChemical {ma/kg) _(mgfkg) {kg/day) /day) (unitiess) [daysiyea ars (years) fig) (days) (days) {mg/kg-day) (mo/kg-dey) (mghkg-day)

Total PCBs (Reproductive) 37 8.40 0.011 0.004 1 3685 2 70 730 0.4E-04 TO0E-05  1.35E+D1

Total PCBs Immunological 373 8.40 0.011 0.004 1 365 30 70 10,850 9.4E-04 2.00E-05 4.7E+01

Tota! Hazard Index = C1L3EH01 4TE+0Y

Small Mouth Bass /Carp - Cancer (T5% consumption of small mouth bass / 26% consumption of carp}

C i Cor th SMB CAR Fraction Exposure Exposure Body Averaging Fish Oral Chemical

of Chemcial in  of Chemclal in Ingesti Ingesti Ingested  Freq y Ourati Weight Time Intake Cancer Specific

Raw SMB Fillet Rsw CAR Fillet Rate Rate Factor Cancer
IChemical {mg/kg) {mg/kg) /da da unitless) (da ars) da m -da ay)’ Risk
Total PCBs a7 6.40 0.011 0.004 1 285 39 70 25,550 5.36-04 2 1.1E-03

Excess Lifetime Risk = 1.1€-03



TABLE
SPORT FISHING - MAXIMUM CONCENTRATIONS

ABSA S

Small Mouth Bass - Non Cancer (100% consumption of small mouth bass)

——

}om. Chronlc

Repro.

Concentration Ingestion Fraction Exposun Immuno. Repro. Body Repro. Immuno. Immuno. immuno.
of Chemcial in Rate Ingested Frequency Exposure Exposure  Weight  Averaging Averaging Fish Fish RO Hazard Hazard
Raw Fish Fillet Duration Duration Time Time Intake Intake Quotient Quotient
Chemical —_{mg/kq) {kg/day) {unitiess) (days/year) {years) {years) (kg) (days) da mg/kg-day) (mg/kg-day) (mg/kg-da
Total PCBs (Reproductive) 419 0.015 1 385 2 70 730 9.0E-04 7.00E-05 1.36+01
Total PCBs (Immunological 419 0.015 1 365 30 70 10,850 6.0E-04 2.00E-05 4.5E+01
Total Hazard Index = 1.3E+014 4.6E+01
Small Mouth Bass - Cancer (100% consumption of smal mouth bass)
Concentration ingestion Fraction Exposure Exposure Body Averaging Fish Oral Chemical
of Chamcial in Rate ingested Frequency Duration Weight Time intake Cancer Specific
Raw Fish Fillet Factor Cancer
IChemical {mg/g) {kg/day) unitiess) mgfkg-day) (mo/kg-day)” Risk
Total PCBs 4.18 0.015 1 385 38 - 70 25,550 5.0E-04 2 1.0E-03
Excees Lifetime Cancer Risk = 1.0E-03
Smail Mouth Bass /Carp - Non Cancer (75% consumption of smail mouth bass/ 25% consumption of carp)
C Y C trati SMB CAR Fraction -Exposuu Repro. Immuno. Body Repro. Immuno. Regpro. Immuno. amnicﬂcm. Immuna.
of Ch ialin of Ch jabin  Ingest Ingesti Ing d Freq y Exp Xp Weight Averaging  Averaging Fish Fish RfO Hazard Hazard
Raw SMB Filiet Raw CAR Fillet Rate Rate Duration  Duration Time Time intake Intake .. Quotient Quotient
Chemical {ma/kg) (mg/kg) {kg/day) {kg/day) {unitless) _ (daysiyear} _ (years) (years) {ka) {days) da mo/kg-da /xg-da -gay)
Tota! PCBs (Repreductive) 418 8.60 0.01 0.004 1 365 2 70 730 1.26-03 7.00E.05 1.70E+01
{Total PCBs (Immunologicat 4.18 9.80 0.011 0.004 1 365 30 70 10,850 1.2E-03 2.00E-05 S5.9E+01
Total Hazard index = 1.7E+01 5.9E+01
Smatl Mouth Bass /Carp - Cancer (73% consumption of smail mouth bass / 25% consumption of carp)
Conceniration Concentration sm8 CAR Fracti Exp Exp Body Averaging Fish Oral Chemical
of Ch ial in of Chemcial in Ingesti Ingesti ingested Freqg y  Durati Weight Time Intake Cancer Specific
Raw SMB Fiillet Raw CAR Fillet Rate Rate Factor Cancer
Chemical {markg) {mg/kg) {kg/day) {kg/day) unitiess da) 2 ears ki da mglkg-da /kp-day) Risk
Total PCBs 419 9.60 0.011 0.004 1 365 39 70 25,550 6.6E-04 2 1.3E-03

Excess Lifetime Risk = 1.3E-03




TABLE
SPORT FISHING - MAXIMUM CONCENTRATIONS

ABSA 9

Small Mouth Bass - Non Cancar (100% consumption of smail mouth bass)

[ trati Ingesti Fraction Expown Immuno.  Repro. Body Repro. Immune. Repro. Immuno. Chionic Repro. Immuno.
of Chemcial in Rate Ingestad Frag! Exp Exp Waeaight Averaging  Averaging Fish Fish RID Hazard Hazard
Raw Fish Fillet Duration  Duration Time Time Intake Intake Quotient Quotient
Chemical {mg/g) (giday) ~ (uniess) _ (daysiyes) (years) (years) (kg)  (days)  (duys) (mphg-day) (mgkgday) (mokg-day)
Total PCBs (Reproductive) 5.80 0.015 1 368 2 70 730 1.2€-03 7.00E-03 1.8E+01
Total PCBs (iImmunological 580 0.015 1 385 30 70 10,850 1.2£-03 2.00E-05 8.2E+01
Total Hazard Index = 1.8E+04 6.2E+01
Small Mouth Bass - Cancer {100% consumption of small mouth bass)
[of i Ing Fraction Exposure Exposure Body  Averaging Fish Oral Chemical
of Chemcial in Rate ingested Freg y Ouration  Waeight Time Intake Cancer Specific
Raw Fish Fillet Factor Cancer
Chemical {mg/kg) {kg/day) {unitiess) (daysfyea) (years) (kg) da -day) (mg/kg-dayy'  Risk
iTotal PCBs 5.80 0.015 1 385 39 70 25,550 6.9E-04 2 1.4E-03
Excees Lifetime Cancer Risk = 1.4E-03
Sinall Mouth Bass /Carp - Non Cancer (75% consumption of small mouth bass! 25% consumption of carp)
C th Cor sm8 CAR Fraction Exposure Repto. Immuna. Body Repro. Immuno. Repro. immuno. Chronic Repro. immuno,
of Ch ialin of Ch ial In Ingosti I i Ingested Frequency Exposure Exposure Weight Averaging  Averaging Fish Fish RID Hazard Hazard
Raw SMB Fillet Raw CAR Fillet Rate Duration  Duration Time Time intake Intake Quotient Quotient
Chemical {mg/xg) {mg/kg) (kg/day) unitiess; (years) kg) {days) {days) [( -day) (mg/kg-da /kg-day)
Totat PCBs (Reproductive) 5.80 650 0.011 0.004 1 365 2 70 730 1.3€-03 7.00E-05 1.83E+01
[Total PCBs (immunological 5.80 8.50 0.011 0.004 1 365 30 70 10,850 1.3E-03 2.00E-05 8.4E+01
Totat Hazard index = 1.8E+01 6.4E+01
Small Mouth Bass /Carp - Cancer (75% consumption of smali mouth bass / 25% consumption of carp)
C i & SMB CAR Fraction Exposure Exposure Body Averaging Fish Oral Chemical
of Ch jal in of Chemcial in Ingesti Ingesti b d Freq y Durati Waeight Time Intake Cancer Specific
Raw SMB Fillet Raw CAR Fillet Rate Rate Factor Cancer
Chemical (mg/kg) {mg/kg) /da (kp/day) _ {unitless) (days/year) (yewrs) (k@) (days) {mga/kg-day) (mg/kg-day)” Risk
Totat PCBs 5.80 8.50 0.011 0.004 1 385 39 70 25,550 7.1€-04 2 1.4E-03
Excess Lifetime Risk = 1.4E-03



TABLE
SPORT FISHING - MAXIMUM CONCENTRATIONS

ABSA 10

Small Mouth Bass - Non Cancer (100% consumption of smail mouth bass)

& i Ing Fraction Emun Immuno. Repro. Body Repro. Immuno. Repro. immuno. Ehmnlc Repro. Immuno.
of Chemcial in Rate Ingested  Frequency Exposure Exposure Weight  Averaging  Averaging Fish Fish RID Hazard Hazard
Raw Fish Fillet Duration Duration Time Time Intake Intake Quotient  Quotisnt
Chemical {mofkag) {kg/day) {unitiess) (days/year)  (years) [years) {kg) (days) (days}  (mg/kg-day) (mo/kg-day) (mp/kg-day)
Total PCBs (Repraductive) 242 0.015 1 385 2 70 730 5.2E04 T00E-05 7.4E+00
Total PCBs (immunological 2.42 0.015 1 365 30 70 10,950 5.2E-04 2.00E-05 2.6E+01
Total Hazard index = T4E+00  2.6E+01
Small Mouth Bass - Cancer (100% consumption of smali mouth bass)
Cancentration Ingestion Fraction Exposure  Exposure Body Averaging Fish Oral Chemical
of Chemcial in Rate Ingested  Frequency Duration Weight Time Intake Cancer Specific
Raw Fish Fillst Factor Cancer
Chemical (mg/kg) (kg/day) {unitiess) _ (days/year) ([years) {kg) (days) _{mgfkg-day (mg/ka-day)’ _ Risk
[Totat PCBS 242 0.015 1 365 38 -70 25,550 2.9E-04 2 5.8E-04
|
Excees Lifetime Cancer Risk » §.8E-04
Small Mouth Bass /Carp - Non Cancer (75% consumption of small mouth bass/ 25% consumption of carp)
C i C i SMB CAR - Fraction Jqumsuro Jﬁepﬂ:. Immuno. Body Repro. Immuno. Repro. Immuno.  Chronic Repro. Immuno.
of Chemciatin  of Ch ial in ingesti gesti Ing d Freq Y Exp Exp Weight Averaging Averaging Fish Fish RID Hazard Hazard
Raw SMB Fillet Raw CAR Filiet Rate Rate Duration  Duration Time Time Intake Intake . Quotient  Quotient
Chemical m, m; 'da /da unitless; da 'ars L 1 ki da ds mg/kg-da -day} (m: &
Totat PCBs (Reproductive) 242 17.00 0011 0.004 1 385 2 70 730 13E-03 7.00E-05 1.86E+01
Total PCBs {inmunological 242 17.00 0.011 0.004 1 385 30 70 10,850 13E-03  2.00E-05 8.5E+01
Total Hazard Index = 1.9E+01 6.5E+01
Small Mouth Bass /Carp - Cancer (75% consumption of small mouth bass / 28% consumption of carp)
Cor C i SMB CAR Fraction Exposure Exposure Body Averaging Fish Orad Chemical
of Ch ialin  of Ch ial in Ingest Ingesti Ingested Freq Y Durati Weight Time Intake Cancer Specific
Raw SMB Fillet Raw CAR Fillet Rate Rate Factor Cancer
Chemical fma/kg)] (mp/kg) / ) Risk
Total PCBs 242 17.00 0.011 0.004 1 385 38 70 25,550 7.2E-04 2 1.4E-03
- Excess Lifetime Risk = 1.4E-03




TABLE
SPORT MSHING - MAXIMUM CONCENTRATIONS

ABSA 11
Small Mouth Bass - Non Cancer (100%consumption of snull mouth bass)

Repro.

Concentration ingestion Fraction Exposure  immuno. Repro. Body Repro. mmuno. Immuno. Chronio Repro, Immuno.
of Chemcial In Rats Ingested Frequency Exposure Exposure Waeight Averaging  Averaging Figh Fish RO Hazard Hazerd
Raw Fish Fillet Ouration Duration Time Time intake Intake Quotient Quotient
Chemical )] {kg/day) {unitiess) (daysiyear]  (years) (years) {kg) {days) da -da) ™ -da
Total PCBs (Reproductive) 430 0.015 1 365 2 70 730 8.2E-04 7.00E-05 1.3E+01
Total PCBs (Immunological) 430 0.015 1 365 30 70 10,850 8.2E-04 2.00E-05 4.6E+01
Total Hazard index = 138401 48E+01
Small Mouth Bass - Cancer (100%consumption of small mouth bass)
Cor ji ingesti Fraction Exposure  Exposure Body Averaging Fish Oral Chemical
of Chemcial in Rate ingested Frequency  Duration Waeight Time intake Cancer Specific
Raw Fish Fillet Factor Cancer
[Chemical (mgfkg) (kg/day) (unitless)  (daysiyear) (years) (kg) (days)  (mg/kg-day) (mghkg-day)'  Risk
Total PCBs 430 0.015 1 365 39 70 25,550 5.1E-04 2 1.0E-03
Excees Lifetime Cancer Risk » 1.0E03
Small Mouth Bass /Carp - Non Cancer [75% consumption of small mouth bass/ 25% consumption of carp)
Concentration Concentration SMB CAR Fraction BExposure Eepro. immuno. Body Repro. mmuno. Repro. Immuno. Crhronk: Repro. immuno.
of Chemcial in of Chemeial in ingestion ingestion Ingested Freq Y Exp ] Exp (] Weight Averaging Averaging Fish Fish RO Hazard Hazard
Raw SMB Flllet  Raw CAR Filiet Rate Rate Duration Duration Time Time Intake Intake Quotient  Quotient
Chemical (mg/kg) {mg/kg) {kg/day) (kg/day)  (uniless)  (daysiyear) (years) (years) (kg) (days) {days) (mg/kg-day) (mg/kg-day) (mg/kg-day)
Total PCBs (Reproductive) 4.30 17.30 0.011 0.004 1 365 2 70 730 1.6€-03 7.00E-05  231E+01
Total PCBs (Immunological) 430 17.30 0.011 0.004 1 385 30 70 10,950 1.6E-03 2.00E-05 8.1E+01
Total Hazard index = 23B+01 BAE401
Small Mouth Bass /Carp - Cancer {75%consumption of small mouth bass / 25%consumption of carp)
Concentration  Concentration SMB CAR Fraction BExposure Exposure Body Averaging Fish Oral Chemical
of Chemcialln  of Chemclal in ingestion ingestion  Ingestad Frequency Duration Weight Time Intake Cancer Specific
Raw SMB Flllet Raw CAR Fillet Rate Rate Factor Cancer
Chemical (mpheg) {mgng)  (cydey)  (giday) [unifess) (daysiyesr) (yesrs)  (kg)  (da m m ' Risk
Total PCBs 430 17.30 0.011 0.004 1 385 38 70 25,550 9.0E-04 2 1.86-03
Excess Lifetine Risk = 18203




TABLE
SPORT FISHING - AVERAGE CONCENTRATIONS

ABSA 3,4,8 (combination)
Small Mouth Bass - Non Cancer (100% consumption of small mouth bass)

Chamclalin Chamical in Rate ingested Frequency Averaging  Averaging Fish Fish RD Hazerd Hezard
Raw Fish Filet  Cooked Fish Filet Intake Intake Quoient  Quotient
Chemical _(moh) mgh) (kphiay) uritess
Total PCBs (Reproductve) 095 04 0.078 05 388 4.1E-04 7.00E-05 B.9E+00
Totl PCBs (immunclogical) 095 0.74 0.078 08 285 A1E-04 2.00E-08 21E+01
Total Hazard indexs  $0E+00  2.1E«04
Small Mouth Bass - Cancer (100% consumption of small mouth bass)
Concentraton Conc.of ingestion Fracton Exposure Chemical
of Chemclal in Cherrical In Rate ingested Frequency Duraton  Weight Time Specific
Fish Filet Caoked Fish Filet Cancer
Chemical __{mgrq) _{mghg) (kgday) (nitess) _ (daysiyesr) (days) _ (mghpday) (mohgdey]'  Risk |
Total PCBs 0.85 0.74 0.078 05 385 4 BE-04
Excess Lifstime Cancer Risk = 4.8E-04
Small Mouth Bass /Carp - Non Cancer (75% consumption of small mouth bass/ 25% consumption of carp)
Conc, of Conc.of Cone. of Cone. of SMB Fracton  Bxposure Body Repro. Imauno. Repro.  Immumna. "Thronie Repro, “immuno.
Chamcialin Chemical in Chemcial in Chemical in Ingest Ingested  Freg Welght Averaging  Averaging Fish Fish RID Hazard Hazard
Rew SMB Filet Cooksd SMB Filet Rew CAR File! Cooked CAR Fllet  Rate Time Time Intake Intake Quotent Quofent
Chemical Amohg) —{mghq) _(mohg) {mghg) (kgiday) da da
Total PCBs (Reproductve) 095 0.74 5.60 442 0.059 70 730 9.36-04 7.00E-05 1.3E401
Total PCBs (Immunological) 0.85 074 6.68 449 0.089 70 10,950 93E-04 2.00E-05 4.6E+01
Total Hazard Index = 1.3E+01 4.8E+01
Small Mouth Bass ACarp - Cancer (T5% consumption of small mouth bass / 25% consumption of carp)
Conc. of Conc.of Conc. of Conc. of SM8 CAR Fracon Exposure Averaging Fish Oral Chemicat
of Chemdlal in Chemical in of Chemcisiin  of Chemicalin Ingest d Time intake Cancer Specific
Rew SMB Filet Cooked SMB Filet Raw CAR Filst Cooked CAR Filet  Rate Factor Cancer
Chemical —meg) _{mghg} __{mghog) fmghg} du Risk
Total PCBs 098 0.74 5.68 443 0.059 25,650 5.2E-04 2 1.0E-03
Excess Lifetime Rlsk=  4.0E-03




TABLE
SPORT FISHING - AVERAGE CONCENTRATIONS

ABSA 6

Smali Mouth Bass - Non Cancer (10.0% consumption of small mouth bass)

- Conc.of ﬁpm

Chronc

Conc.of Ingeston Fraction Exposurs immuna. Repro. Body Imimuno. Repro. Immuno. E:pm mmuno.
Chemcial in Chemicalin Rate ingested Frequency  Exposurs Exposure  Welght  Aversging Avensgng Fish Fish RIO Hazerd Hazard
Raw Fish Fiiet  Cooked Fish Filet Duraton  Ouraton Time Time intake Intake Quotient Quotent
{Chemical _(mghg) {mghg)  (kpiday) {unitess) (dayshear) _ (years) (years) g} _{days) ds mg/kg-da
Total PCBs (Reproductive) 098 0.77 0078 05 385 2 70 730 4.3E-04 7.00E-03 6.1E+00
Totat PCBs (immunological) 098 0.77 0078 05 365 30 70 10,950 4.36-04 2.00E-08 2.1E+01
Total Hazard Index » S.1E+00 21E+01
Smalt Mouth Bass - Cancer (100% consumption of small mouth bass)
Concertration Cenc.of Ingeston Fraction Exposure Exposure Body Averaging Fish Qrel Chemical
of Chemcial in Chemicatin Rate ingesied Frequency Ouration Weight Time Intake Cancer Specific
Fish Fitet Cookad Fish Fitet Factor Cancer
[Chemical fmghg) ____(mgkg) fkgisey) uritess daysivesr) _ (vears) () (days) (mgkpday) (mghpday)'  Risk |
Total PCBs 098 077 0078 05 385 39 70 25.560 24E-04 2 4.8E-04
Excees Lifetime Cancer Risk = 4.8E-04
Small Mouth Bass /Carp - Non Cancer (78% consumption of small mouth bass/ 26% consumgtion of carp)
~Conc. of Conc.of Conc. of Conc. of SMB "~ CAR fracton Bxposure  Immuno. Repro. Body Repro. mmuno. Repro Immuno, Chronic Repro. immuno.
Cooin Chamealin & n Chemicalin Ingeston  Ingeston  Ingesied  Frequency Exposwe = Exposure Weigh  Aversging  Averagng Fish Fish RID Wazwrd  Hazerd
Raw SMB Filet Cooked SMB Filet Raw CAR Fifet Cooked CAR Fllet Rals Rats Dursfon Duration Time Time Intake Intake Quotient  Quotient
Chemical _{mgAg) (mghg) (mahg) {mgheg) (ghiay) __(unitess) _(daysiyear] (yonrs) (yeors) g} (days)  (dsys) {mghgdey) (mOkpduy) (mghg-day)
Total PCBs (Reproducive) 0.58 0.77 357 278 0,059 0020 05 385 2 70 730 71E-04
Total PCBs (Immunological) 058 077 357 278 0.059 0.020 0s 385 30 70 10,850 7.1E-04 ;gggﬁ: 10NE0s ISE+01
Total Hazard index = 1.0E+01 3.5E+01
Small Mouth Bass /Catp - Cancer {75% consumption of small mouth bass / 25% cansumption of carp)
Cong. of Conc.of Conc. of Conc. of sme CAR Fracion Exposure  Exposwre Body Averaging Fish Oral Chamica!
ot Chemclalin Chaemical in of Chemcial in of Ch in ngest: Ingest Ing d Frasquency Duration Waight Time Intake Cancer Specific
Raw SMB Filst  Cooked SMB Filet Raw CAR Fiiet Cooked CAR Filet Rate Rate Factor Cancer
Chemical _{mghg) {mohg)  (mghg) {mohq) (kgioay)  {kgidey) (unitess) (daysivear) (years) (k) (days)  (mghgday) (mghg-oey}’ Risk
Total PCBs 098 077 as? 278 0.059 0.020 05 365 39 70 25,550 3.6E-04 2 7.8E-04
Excess Lifetime Risk = T9E-04




TABLE
SPORT FISHING - AVERAGE CONCENTRATIONS

ABSAT

Small Mouth Bass - Non Cancer (100% consumption of smafl mouth bass)

Conc.of Conc.of Ingeston Fraclon Exposure mmuno. Repro. Body Repro. Immuno. Repro. Tomano, | CHronc Repro. Immuno.
Chamcial in Chermicalin Rate Ingested Frequency Exposure Exposure Waeight Averaging Aversging Fish Fish RID Hazard Hazard
Raw Fish Fitet  Cooked Fish Filet Duraton Duration Time Time intake Intaks Quollent Quotient
Chercal {mgkg) (mghkg) [igfcay) uitess daysivest) (yows) _(vears) fxg) [days) _(days)  (mohgdey) (mghgomy) (mohgday)
Total PCBs (Reproductive) 1.47 1.15 0078 08 365 2 70 730 B.4E-04 7.00E-06 9.1E+00
Total PCBs (Immunological) 1.47 1.15 0.078 05 365 30 70 10,950 8.4E-04 2.00E-05 3.2E401
Total Hazard index = 9.1E+00 3.2E+01
Small Mouth Bass - Cancer {100% consumption of smail mouth bass)
Concentration Conc.of Ingest¥on Fraction Exposure  Exposure Body Averaging Fish Oral Chemical
of Chemclalin Chemical in Rate Ingested Frequency  Duraton Welght Time Intake Cancer Specific
Fish Fiket Cooked Fish Filet Factor " Cancer
Chemical [{mgka) _(mokg) {kg/day) (unitess) (da 8ars da Risk
Total PCBs 1.4 1.16 0.078 (X 368 3g 70 25,550 36E-04 2 7.1E-04
Excees Lifetime Cancer Risk » 71E-04
Small Mouth Baas /Carp - Non Cancer (75% consumption of amall mouth base/ 25% consumption of carp)
Conc. of Conc.of Conc, of "Conc. of SWB CAR Fraction - Bxposure immuno. Elprb Body Repro. {mrunc. “Repro. immuno. Chronic Eepro. o,
Chemclatin Chemicalin Chemcialin Chemical in Ingeston Ingesyon Ingested Frequency  Expdsure Exposure Weight Aveuginq Aversging Fish Fish RID Hazard Hlum-
Raw SMB Filet Cooked SMB Fitet Raw CAR Filet Cooked CAR Filiet Rate Rate Duration Duraton Time Intake intake Quotiet  Quotent
m _{mpAcg) (mokg) _(mokg)  (mghg) {xgiday) unifiess) da ar) (years) {years) (g} *M——MM-‘MLMML!)“
Total PCBs (Reproductive) 147 118 242 1.89 0068 0.020 05 365 2 70 730 7.4E-04 7.00E-05 1.06E+D1
Total PCBs (immunciogical) 147 118 242 188 0.058 0020 05 265 30 70 10,950 T.4E-04 2.00E-05 376401
Total Hazard Index = 11E+01 3. 7E+09
Smal Mouth Bass /Carp - Cancer (75% consumption of small mouth bass / 25% consumption of carp)
Conc. of Conc.of Conc. of Conc. of SMB CAR Fracton Exposure Exposure Body Averaging Fish Oral Chemical
of Chemdclal in Chemical in of Chemclal in of Chemical in ing ingest. L d Frequency Duration Weight Time Intake Cancer Spacific
Rew SMB Fifet Cooked SMB Filet Raw CAR Fitet Cooked CAR Fltet Rate Rale Factor Cancer
Chemica! (mgAg) {mghg) _mpkg) _(mghg) (kpiday) = (kgday) (unitess)  (daysiveer) (years) £ (da ay)' Risk
Total PCBs 1.47 1.15 242 1.89 0.059 0.020 08 368 39 70 26,550 4.1E-04 2 8.3E-04

Excess Lifetime Risk =

0.3E-04



YABLE — S
SPORT FISHING - AVERAGE CONCENTRATIONS

ABSAS

Smail Mouth Bass - Non Cancer (100% consumption of smail mouth bass)

e
Chronic

Conc.of Conc.of ingeston Fracion Exposure Immuno. Repro. Bedy Repro. menuno, Repro. Immuno. Repro. Imouno.
Chemxlal In Chemicalin Rawe Ingestad Fraguency Bxposire Exposurs Weight Averaging Averaging Fish Fish RID Hazard Hazard
Rew Fish Fllet  Cooked Fish Filet Ouration  Duration Time Time irtake intake Quotent Quotent
(Chemical {mgkg) (kgiday) (uniless)  (deyskvear) (yesrs) _(years) {ig) (days) _ __(days) (mphg-day) _ (mokp-day) (moheday)
Total PC8s (Reproductive} 1.99 1.52 0078 05 365 2 70 730 1.1E-03 7.00E-08 1.6E+01
Total PCBs (Immunological) 1985 1.52 0.078 05 365 30 70 10,950 8.5E-04 2.00E-05 4.2E+01
Total Hazard index = 1.6E+01 4.2E+01
Small Mouth Bass - Cancer {100% consumption of small mouth bass)
Concenration Conc.of ingeston Fracion Expasure  Exposure Body Averaging Fish Oral Chemicat
of Chemcial in Chemical in Rate Ingested Frequency Duraton  Weight Time Intake Cancer Specific
Fish Fllet Cooked Fish Filet Factor Cancer
Chemical (mghg] _{mgheg) {kgioay) (unifess) {daysyear] (years) fkg) {dat Risk
Total PCBs 1.95 1.52 0.078 05 365 39 70 25,550 4.7E-04 2 9.4E-04
Excees Lifetime Cancer Risk = SAE-04
Small Mouth Bass /Carp - Non Cancer (75% cansumption of small mouth bass/ 25% consumption of carp)
Conc. of Conc.of Conc. of “Conc, of SNB CAR Fracton Exposure Immuno. Repro. Body Repro. immunc. E;m rmuno, Chronic R
ot s - N - - - 3 ro.  immuno.
Chemcialin Chemical in Chemcial In Ch in pestc 9 g Freg Y Exposure Exposure Weight Averaging  Aversging Fish Fish RO H:zparu Hazard
Raw SMB Filet  Cooked SMB Filst Raw CAR Fillet Cooked CAR Filet Rate Rate Duration Duraton Time Time intake Intake Quotent  Quotient
Chemical (mghg) __{mokg) (mpkg) (mgkg) (kg/day) {unitess) _{dayshyear) _ (years) {years) {xa) {days) (days) (mpkgday) (mokgoey) (mohkgdey) |
Total PCBs (Reproductve) 1.95 1.82 466 355 0.059 0.020 0S5 365 2 70 730 1.1€-03 T.00E-05 1.61E+01
Total PCBs (immunclogicel) 185 162 455 355 0059 0.020 05 365 30 70 10,850 1603 200608 5.6E+01
Total Hazard Index = 1.6E+01  S.6E+01
Smal! Mouth Bass /Carp - Cancer {75% consumption of smali mouth bass / 25% consumption of camp)
Conc. of Cone.of Conc. of Conc. of SMB CAR Fracton Exposure Exposure Body Averaging Fish Oral Chemicsd
of Chemcialin Chemicalin of Chemcial In of Chemicatin ingesfon  ingestion  Ingested  Frequency Durafon Weight Time intake Cancer Specific
Raw SMB Fllet  Cooked SMB Fillet  Raw CAR Filet Cooked CAR Filet Rate Rate Factor Cancer
Chemical —{mghg) (mghq) {mghg) {mohg) (kgday)  (kgiday) (unitiess) (dayshear) (years) (kg) (days) (mgho-dey) (mghg-day)'  Risk
Total PCBs 1.95 1.52 455 355 0.059 0.020 05 365 39 70 25,550 6.3E-04 2 1.3€-03
- Excess Lifstime Risk = 1.38-03



TABLE ~
SPORT FISHING - AVERAGE CONCENTRATIONS

ABSA 9

Small Mouth Bass - Non Cancer (100% consumption of small mouth bass)

Conc of Conc.of ingeston Fracton Bxposwre reune. ﬁ:pru Body Repro. Imenuno. Repro, e, Crone chm. | Ty
Chemclal In Chemical in Rate Ingested Frsquency  Exposurs  Exposur Welght  Aversging  Averaging Fish . Fish RID Hazard Hazard
Raw Fish Fitet  Cooked Fish Filet Duraton  Duration Time Time Intake intake Quotent Quotent
Chemical _{mohg) {mghg) {kgiday) {uritess) {daysivear)  (yesrs) _{ysars) K da da ds
Total PCBs (Reproductive) 1.89 1.47 0.078 05 365 2 70 730 8.2E-04 7.00E-05 1.2E+01
Total PCBs (Immunciogical) 1.89 1.47 0.078 05 365 30 70 10,950 82E-04 200E-08 4.1E+01
Total Hazard index=  4.2E+01 4.1E+04
Small Mouth Bass - Cancer {(100% consumption of small mouth bass)
Concersration Conc.of Ingoslon‘ Fraction Exposure Exposure Body Averaging Fish Oral Chemical
of Chemclalin Chemicalin Rate Ingested Fraquency Durstion  Weight Time Intake Cancer Specific
Fish Fiet Cooked Fish Fitet Factor Cancer
Chemical _{mghg) {mghe) (kglday) (unitess) (Gaysiyesr) (yewrs)  {kg) (ds da day'  Risk
Total PCBs 1.89 147 0078 05 365 39 70 25,650 4.6E-04 2 9.25-04'
Excees Lifetime Cancer Risk = 8.2E-04
Small Mouth Bass /Carp - Non Cancer (78% consumption of smalt mouth base/ 25% consumption of carp)
Cone. of Conc.of Conc. of Conc. of SMB CAR Fracion Dxposwre  mawno. Repro. Body Repro. Immuno. epro. Immuno. onic epro. [2T)
Chemcialin Chamicalin Chemcialin Chemical in Ingestos 0 Ing Frequency Exposurs *  Exposire Waight  Averaging Averaging Fish Fish RID Hazard Hazard
Raw SMB Filet Cooked SMB Fitet Rew CAR Filet Cooked CAR Flket Rate Rute Duraton  Duretion Time Time Intake Intake Quotient  Quofient
Ichemical _{moXg) {mohkg) _(mohg) (mghg) _{kgiday) - funiless) (dsysiesr) (ysurs) {yeurs) _{kg) (days)  (days) (mohg-day) (mohgday) (momgday) |
Total PCBs (Reproductive) 189 147 124 0497 0.059 0.020 06 365 2 70 730 7.5E-04 7.00E-05 1.07E+01
Total PCBs (immunclogical) 1.89 1.47 124 0.97 0.059 0.020 05 385 30 70 10,950 7SE-DA  200E-03 3.8E+01
Total Hazard Index » 1.1E+01  3.8E+01t
Small Mouth Bass /Carp - Cancer (75% consumption of small mouth bass / 25% consumption of carp)
Conc. of Conc.of Conc. of Conc. of sMB CAR Fraction Exposise  Exposwre Body Averaging Fish Oral Chemicat
of Chemcial in Chemical in of Chemcialin of Ch in Ing Ing Ing: d Frequency Duration Weight Time intake Cancer Specific
Raw SMB Fiset Cooked SMB Filet Raw CAR Fllet Cooked CAR Fillet Rats Rats Factor Cancer
Chemical _{mgAg) {mgkg) (mghg) (mp/g) _{kgiday) (kg/day)  (unitless) (daysiyesr) (yesrs) gl (days) (mghgday)(mokpomy)  Risk |
Total PCBs 188 X 1.47 1.2¢4 087 0.059 0.020 (X} 365 38 70 25,550 4.2E-04 2 8.4E-04

Excess Lifstime Risk=  S.4E04



- S’
TABLE
SPORT FISHING - AVERAGE CONCENTRATIONS

ABSA 10

Smail Mouth Bass - Non Cancer (100% conaumption of small mouth bass)

Conc.of Conc.of “ingesfon Fracton Exposuwre  immuno, Repro. Body Ecpfo. Immuno. Repro. Immuno. Chromic Repro. mmuno.
Chemcialin Chemical in Rato Ingested Frequancy Exposure  Exposure Weight Averaging Averaging Fish Fish RID Hazard Harzard
Raw Fish Filst  Cooked Fish Filet Duration Duraton Time Time inake Intake Quotient Quofllent
Chemical (mokg) {mgAg) (glomy) uiitess)  (da rs) __(yesrs) fa) (days) (davs) __(mohg-dey) (moAday) (mghgomy)
Total PCBs (Reproductive) 1.89 1.48 0.078 05 365 2 70 730 8.2E-04 7.00E-05 1.2E401
Total PCBs (Immunciogical) 1.89 1.48 0.078 08 365 30 70 10,950 8 2E-04 2.00E-05 4.1E+01

Totel Hazard index = 1.2E+01 4.1E+01

Small Mouth Bass - Cancer (100% consumption of small mouth bass)

Concsntration Conc.of ingestion Fraction Exposwre  Exposure Body Aversging Fish Oral Chamical
of Chemcialin Cnhemicalin Rats Ingested Frequency Ouration Welght Time Intake Cancer Spedific
Fish Fitet Cooked Fish Fitet Factor Cancer

Chemical __(mokg) {mghg) legitay)  quvess)  (deyshesr) (years) (k) (days)  (mokgdey) (mphgdey)' @ Risk |
Totst PCBs 189 1.48 0078 05 365 ] 70 25,550 4.6E-04 2 9.2E-04
Excees Lifetime Cancer Risk= 9.2E-04

Small Mouth Bass /Carp - Non Cancer (75% consumption of small mouth base/ 28% consumption of carp)

—==Conc.of Conc of Tonc. of Conc. of . SMB . CAR Fracfon  Exposute  Immuno, Repro. Body Repro. . Immano. Repro. oo, G Repre, e
Cheicial in Chemical in Ch in Ch n Ing Ingy Ingested  Froquency  Exposure Exposure Weight Averaging  Averaging Fish Fish RID Hazard Hazarg
Raw SMB Fifet Cooked SMB Fitet Raw CAR Filet Cooked CAR Fiset Rate Raw Duration Duraton Time Time Itake intake Quotent  Quotient
[Chemicsl {mokg) mghg) {mgAg) {mohg) {kgiday) funitess) _ (daysivear) {years) (years) (g} (days) ] de; da
Totat PCBs (Reproductve) 188 148 7.60 583 0.059 0.020 05 365 2 70 730 14E-03 -
Totsl PCBs (Immunclogical) 189 148 7.60 893 0.059 0.020 06 365 30 70 10,950 1.4E-03 ;133533 208wt 7.2E401

Total Hazard Index = 21E+01  7.2E+0%

Smell Mouth Bess /Carp - Cancer (75% consumption of small mouth base / 25% consumption of carp)

Cone. of Conc.of Cone. of Conc. of 5MB CAR Fraction Exposure Exposure Body Averaging Fish Orat Chemical

of Chemdcialin Chemicalin of Chemcial in of Chemical In ingeston  Ingest Ingested Frequency Duraton Welght Time Intake Cancer Specific

Raw SMB Filet Cooked SMB Filet Raw CAR Fifet Cooked CAR Filet  Rats Rate Factor Cancer
Chemical _({mghg) {mgAg) fmokgl __ (mghg)  (kgdey)  (kodey] (uniWess) (deysivear)  (years) (ka} (days) _(mghqp-day) (mgAq-day]'  Risk -
Total PCBs 189 : 148 7.60 593 0.059 0.020 05 368 39 70 25,550 8.0E-04 2 1.6€-03

Excess Lifetime Risk » 1.8€-03




TABLE
SPORT FISHING - AVERAGE CONCENTRATIONS

ABSA 11

Smail Mouth Bass - Non Cancer {100% consumption of small mouth bass)

Cone.of Conc.of Ingesfon Fraction Bq:ouo fmmuno. Rlpro. Body Repro. mmuno. Repro. Immuno. Chronie. H.pm. Immuno.
Chamcial in Chemical in Rake Ingested Frequency Exposire  Exposure Welght Averaging Averaging Fish Fish RD Hazerd Hazard
Raw Fish Filet  Cooked Fish Filet Dwaton  Durafion Time Time Intake intake Quotient Quotient
iChemical {mohg) _(mghq) [xgiday) {unifess) {daysiyesr) (yosrs) (years) 0g) {davs) fdays) _ (mohgday) (mgikgday) (mohgdey)
Total PCBs (Reproductve) 0.76 0.59 0078 05 365 2 70 730 3.36-04 7.00E-08 4.7E+00
Total PCBs (lmmunclogical) 0.78 059 0078 035 385 ] 70 10,950 3.36-04 2.00E-05 1.6E+01
Total Hazard Index = 4.7E+00 1.8E+01
Small Mouth Bass - Cancer {100% consumption of small mouth bass)
Concentraton Cone.of Ingestion Fraction Exposure  Exposire Body Averaging Fish Ol Chemical
of Chemcial in Chemical in Rate Ingesied Frequency  Duration Walght Time intake Cancer Specific
Fish Filet Cooked Fish Flilet Factor Cancer
Chemical (mghg) (mghg) (kgiday) {uritess) (daysivear)  (years) (kg) {days) _ (mokp-day) (mghc-dey)' Risk
Total PCBs 078 0.50 0078 0s 365 39 70 25,550 1.8E-04 2 3.7E-04
Excees Lifetime Cancer Risk = 3.7E-04
Small Mouth Bass /Carp - Non Cancer (76% consumption of small mouth bass/ 23% consumption of carp)
Conc: of Conc.of Conc. of Conc. of SMB CAR Fracion  EXposwe  immuno. Repro. Body Repro. Tmmno. " Repro, fmmane, | Ghonic | Repro. . Immung
Chemcialin Chemical In Ch § in Chemical in ingeston.  Ingest ingested  Frequency Exposwre ' Exposure Weight Averaging Averaging Fish Fish RID Hezard Hanrd'
Raw SMB Fitlet Cooked SM8 Filet Raw CAR Filet Cooked CAR Fitet Rate Rate Duration Durafion Time Time Intake Intaka Quollent  Quotent
Chenmical (mghg) ___(mghg) {mphg) (mghg) (kphday) uritess) (dayshear} (years) (yoars) 0g) {days) da m "
Total PCBs (Reproductve) 0.78 058 483 376 0.058 0.020 05 38s 2 70 730 7.76-04 7.00E-05 1.10E+01
Total PCBs {immunclogical) 0.78 0.59 483 e 0.05¢ 0.020 05 385 30 70 10,950 7.7E-04 2.00E-0% 3.9E401
Total Hazard index =  1.1E+01  3.9E+01
Small Mouth Bass /Carp - Cancer (T8% consumption of small mouth bass / 25% consumption of carp)
Conc. of Conc.of Cone. of Conc. of SmB CAR Fraction Exposws  Exposure Body Averaging Fish Oral Chemical
of Chemcialin Chermical in of Chemciad in of Chemical in ingest) Ingest ingested  Frequency  Duraton Weight Time Intake Cancer Specific
Raw 8MB Filet Cooked SMB Filst Rew CAR Filet Cooked CAR Fllat Rate Rate Factor Cancer
Chemical {meg) (mghg) _ (mghg) (mgAe) p C uritess) _(days/yes ars g} (days)  (mokgosy) (mghgdeyl'  Risk |
Total PCBs 0.7¢ 059 483 378 0.059 0.020 05 365 ] 70 25,550 4.3E-04 2 8.6E-04
Excess Lifetime Risk = 46804




TABLE
SPORT FISHING - MAXIMUM CONCENTRATIONS

ABSA 3,4,8 [combination}

Small Mouth Bass - Non Cancer (100% consumption of small mouth’'bass)

Concentration  Concentration Ingestl Fracti E..,. [ ﬁ-pfo. Eody 1R(c;:m. Immuno. ﬁpm. immuno. Chronic Repro. Immuno.
of Chemcialin  of Chemcial in Rate ingested Freq Exp Exp: Weight Averaging  Averaging Fish Fish RtD Hezard Hazard
Raw Fish Fillet Cooked Fish Fillet Duration  Duration Time Time intake Intaks Quotient  Quotient
Chemical (mgfkg} {mg/kg) {kg/day) unitless da (3] {years) kg {days) da -day {mg/kg-day) (mg/kg-da
[Total PCBs (Reproductive) 323 252 0.078 05 385 2 70 730 1.4E-03 7.00E-05 2.0E+01
Total PCBs (immunclogical 3.23 252 0.078 05 385 30 70 10,850 1.4€-03 2.00E-05 7.0E+01
Total Hazard Index » 2.0E+01  7.0E+0%
Small Mouth Bass - Cancer {100% consumption of small mouth bass)
Ci Co i Ingesti Fracti Exp Exposurs  Body Averaging Fish Oral Chemical
of Chemcial in  of Chemcial In Rate ingested Frequency Duration Weight Time intake Cancer Specific
Raw Fish Fillet Cooked Fish Fillet Factor Cancer
Chemical __(mg/kg) {mg/xg) kg/day) {unitiess) ({days/year) (years) (3] {days)  (mg/kg-day) (mgfkg-day)'  Risk
{Total PCBs aes 303 0.078 [ X 365 39 70 25,550 9.4E-04 2 1.9E-03
Excees Lifetime Cancer Risk = 1.9E03
Small Mouth Bass /Carp - Non Cancar (75% consumption of small mouth bass/ 23% consumption of carp)
o - —— - = - = o m Tf 7 B [ "Repio. Body Repro. Immuno. Repro. . Immuno,  Ghronie Repro. -~ Immune.
of Chemcialin  of Chemcialin  of Chemciasiin  of Chemclalin  Ingesti Ingest Ingested  Frequency Exposure  Exposure  Weight  Averaging  Averaging Fish Fish RO Hazard Hazard
Raw SMB Fillet Cooked SMB Fillet Raw CAR Fillet Cooked CAR Fiilet Rate Rate Duration Duration Time Time intake Intake Quotient Quotient
Chemical _(ma/kg) {mg/g} {mg/kg) fmghkg) (kg/day)  (kg/day) (unitiess) (daysiyear) __(years) {ysars) {kg) {days) da day} {(mghg-da Mhg-da
tolﬂl PCBs {Reproductive) 3.0 303 17.34 13.53 0.058 0.020 a5 365 2 70 3.2E-09 7.00E05 4.5SE+01
Total PCBs (immunoclogical 3.60 3.03 17.34 1353 0.058 0.020 0.5 365 ] 70 10,850 32E-03  2.00E-05 1.6E+02
Total Hazard Index = 4.5E+01 1.6E+02
Small Mouth Bass /Carp - Cancer (73% consumption of small mouth bass / 25% consumption of carp)
C ntrati [ i C j [+ SMB CAR Fract Exp Exp Body Averaging Fish Oral Chamical
of Chemclaiin  of Chemcialin of C jalIn  of Chemclal in Ingesti Ingest Ingested  Freq y  Durati Weight Tims intake Cancer Specific
Raw SMB Fillst Cooked SMB Fillst Ruw CAR Fillet Cooked CAR Filiet  Rate Rate Factor Cancer
Chemicat {mg/kqa) {mg/kg) {mg/kg) fkg/day) _(kg/day) (unitless) (daysiyear) (years) (kg) {days) (mp/kg-day) (mw" Risk
Total PCBs 388 a0 17.34 13.53 0.059 0.020 05 305 39 70 25,850 1.86-03 2 3.5E-09
Excess Lifetime Risks 8 8E.08




TABLE
SPORT FISHING - MAXIMUM CONCENTRATIONS

ABSA 8

Smalt Mouth Bass - Non Cancer (100% consumption of small mouth bass)

e ———

S——

C e

C

g Fraction Jan.wnuu Immuno.  Repro. Body aopm. Immuno. Eopm. immune. Chronie Repro. Immuno.
of Chemcial in of Chemcial in Rats ingested Fraq y Exp Exposute Weight Averaging Averaging Fish Fish RO Hazard Hazard
Raw Fish Fillet Cooked Fish Fillet Ouration Ouration Time Time Intake Intake Quotient Quotient
Chemical {molkg) {ma/kg) _(kg/day) unitless! da ars) It} day da a a
Total PCBs (Reproductive) 3.68 285 0.078 05 365 2 70 730 1.6€-03 7.00E-05 23E+01
Total PCBs (Immunclogical) 3.60 285 0.078 05 365 30 70 10,850 1.6€-03 2.00E-05 8.0E+01
Totat Hazard Index = 23E401 8.0E+01
Small Mouth Bass - Cancer (100% consumption of small mouth bass)
Concentration C i ingesti Fracti Exp Exp Body  Averaging Fish Oral Chemica)
of Chemcial in of Chemcial in Rate Ingested Frequency Duration Weight Time intake Cancer Specific
Raw Fish Fillst Cooked Fish Fillet : Factor Cancer
Chemical {mg/kg) (mg/g) (xg/day) (unitless /kg-day (mghkg-dsy)' _Risk
Total PCBs 3.66 285 0.078 0s 365 39 70 25,550 8.9E-04 2 1.8E-03
Exceas Lifetime Cancer Risk = 1.8E-03
Smail Mouth Bass /Carp - Non Cancer (75% consumption of smail mouth bass/ 25% consumption of carp)
= Concentrat, [& i C i Cone _ T SMB CAR  Fracion  Exposurs . Reprb. Immuno. Body Repro. Immuno. Repro. Immuno. Chronic . Repro,  immuno,
of Chemcialin  of Chemclalin  of Chemcialin  of Ch lin  Ingesti Ingestion | d Frequency Exposure  Exposure Weight  Averaging  Averaging Fish Fish RID Hazard  Hazard
Raw SMB Fillet Cooked SMB Fillet Raw CAR Fillet Cooked CAR Fillet  Rate Rate Duration  Duration Time Time Intake Intake Quotient Quotient
[Chemical {mglkg) {mgikg) {mgfkq) (mp/kgq) (kg/day) (kp/day) (unitiess) (daysiyear) (years) (years) (kg) {days) (days) (mafkg-day) (mg/kp-dsy) (mo/kg-day)
Total PCBs (Reproductive) 3668 285 8.28 8.48 0.059 0.020 05 365 2 70 730 2.1E.03 7.00E-05 2B9E+01
[Total PCBs (immunoclogical) 388 285 8.28 6.48 0.059 0.020 05 385 30 70 10,850 21E-03 2.00E-05 1.0E+02
Total Hazard index = 3.0E+01 1.0E+02
Small Mouth Bass /Carp - Cancer (75 consumption of small mouth bass / 25% consumption of carp)
C tration C i Ci ti C svB CAR F Exp Exp Body Averaging Fish Oral Chemical
of Ch ial in of Ch ialin  of Chemcialin of Ch falin  Ingesti Ingesti [ ted Frequency ODuration Weight Time Intake Cancer Specific
Raw SMB Fillet Cooked SMB Fillet Raw CAR Fillet Cooked CAR Fillat  Rate Rate Factor Cancer
Rchemical {mp/kg) _{mg/kg) {mg/kg) da day) _(unitless) {da 8 ars| da -day) (mg/kg-day)’ Risk
Total PCls 368 285 828 6.48 0.059 0.020 [+X} 385 39 70 25,550 1.26-03 2 23E03
Excess Lifetime Risk » 2.3E-03



TABLE ~
SPORT FISHING - MAXIMUM CONGENTRATIONS

ABSAT

Small Mouth Bass - Non Cancer {100% consumption of small mouth bass)

- 7 C ] Ingesti Fracti Exp [ Repro. Body  Repra.  Immuno. Repro. mmuno, . Ghronic Repro. Immuno.
of Chemcialin  of Chemcial in Rate Ingested Frequency Exposure Exposure Weight Averaging Averaging Fish Fish RO Hazard Hazard
Raw Fish Fillet Cooked Fish Fillet Ouration  Duration Time Time Intake Intake Quotient  Quotient
Chemical {mgkg) {mghg) (kg/day) unitiess dayslyear r3) ars) (L)) (days] (days) (mg/kg-day (mg/kg-day)  (mg/kg-day)
Total PCBs (Reproductive) 373 29 0.078 05 385 2 70 730 1.6E-03 7.00E-05 2.3E+01
Total PCBs (Immunologicai 3 291 0.078 05 365 30 70 10,950 1.6€.03 2 00E-05 8.1E+01
Total Hazard index = 2.3E+01 8.1E+01
Small Mouth Bass - Cancer (100% consumption of small mouth bass)
C { C ion Ingesti Fraction Exposure Exposurs Body Averaging Fish Oral Chemical
of Ch ial in of Ch ial in Rate Ingested Frequency Duration Weight Time Intake Cancer Specitic
Raw Fish Fillet Cooked Fish Fiilet Factor Cancer
Chemical {mgxg) {mg/kg) (kg/day) unitiess da r ars) da -da g-day)'  Risk
Total PCBs 373 281 0.078 05 388 39 70 25550 ©.0E-04 2 1.8€-03
Excees Lifetime Cancer Risk = 1.8E-03
Small Mouth Bass /Carp - Non Cancer (78% consumption of small mouth bass/ 28% consumption of carp)
C ji C Concentration Concentration SMB CAR Fraction Exposuro Repro. Immuno. Body Repro. immuno. Repro. immuno. . Chronic Repro.  Immuno.
of Chemcialin  of Chemclalin  of Ch falin  of Chemciatin | i gesti Ingested Frequency Exposure Exposure Weight Averaging Averaging Fish Fish RID Hazard  Huzard
Raw SMB Fillet Cooked SMB Fillet Raw CARFillet Cooked CAR Fillet  Rate Rate Duration  Duration Time Time intake Intake Quotient  Quotient
Chemical (ma/kg) {mg/kg) {mg/kg) (mglkg) kg/da da unitless) (da: ars {ysars) {kg) (days) da mg/kg-da -day} (mgfkg-da
Totai PCBs (Reproductive) 373 281 8.40 4989 0.058 0.020 0.5 365 2 70 730 1.6E-08 7.00E-05 2 73E+01
Tatal PCBs (Immunological 373 291 8.40 4.99 0.05¢ 0.020 oS 385 30 70 10,950 1.9E-03 2.00E-05 9.6E+01
Total Hazard index = 2.7E+01 9.6E+01
Smail Mouth Bass /Carp - Cancer (75% consumption of small mouth bass / 25% consumption of carp)
o 3 c i C i C SMB CAR Fraction Exposure Exposure Body Averaging Fish Oral Chemical
of Ch ialin  of Ch ial in of Ch ial in of Ch ialin I Ingesti Ingested Frequency Duration Weight Time Intake Cancer Specific
Raw SMB Fillet Cooked SMB Filiet Raw CAR Fillet Cooked CARFillet Rate Rate Factor Cancer
IChemical (mgikg) (mg/kg) (mg/kg) kg/da day) (unitless) {days/yea 15, da mg/kg-da /kg-day)" Risk
Total PCBs 373 291 6.40 409 0.059 0.020 05 385 3e 70 25,550 1.1E-03 2 21E-03
Excess Lifetime Risk = 21E-03




TABLE —
SPORT FISHING - MAXIMUM CONCENTRATIONS

ABSA 8

Small Mouth Bass - Non Cancer (100% consumption of small mouth bass)

ELoncentr-ﬁon Concentration ingestion Fraction Exposure  kmmuno, Eopfo. Body aopro. Immuno. 'RLlpm. immuno. amnlc Repro. immuno.
of Chemclalin  of Ch ial in Rate ingestad Freq y Exp Exp Woeight Averaging Avemaging Fish Fish RD Hazard Hazard
Raw Fish Fillet Cooked Fish Fillet Ouration Duration Time Time Intake Intake Quotient Quotient
Chemical {mglkg) {ma/kg) {kg/day) {unitiess) da: a ars) ars) da: da mg/kg-day) {mg/kg-day) {m: day
Total PCBs (Reproductive) 418 327 0.078 [ 365 2 70 730 1.86-03 7.00E-05 2.6E+01
Total PCBs (Immunological 4189 327 0.078 05 365 30 70 10,850 18603  2.00E-05 9.1E+01
Total Hazard index = 2.6E+01 8.1E+01
Small Mouth Bass - Cancer {100% consumption of smal mouth bass)
Cor ti C th Ing Fraction Exposure Exposure Body  Averaging Fish Oral Chemical
of Ch lalin of Ch ial in Rate ingested Freq y Ouration Weight Time intake Cancer Specific
Raw Fish Fillet Cooked Fish Fillet Factor Cancer
Chemical mg/ka) {mg/kg} /da unitiess) daysiyea rs) da mp/kg-day) (ma/kg-day)" Risk
Total PCBs 419 3.27 0.078 » 0.5 365- 38 70 25,550 1.0E-03 2 2.0E-03
Excees Lifetime Cancer Risk = 2.0E-03
Smaill Mouth Bass /Carp - Non Cancer (75% consumption of smali mouth bass/ 25% consumption of carp)
Cor i C il C ti C ion SMB CAR  Fraction Expo- sure Repro Immuno. Body m mmuno. Repro. Immuno. E'thic iopro. Immuno.
of Chemcialin  of Chemcialin  of Chemcialin  of Chemcialin  Ingesti Ingestion lngested Freq y Exposure  Exposure Weight Averaging  Averaging Fish Fish RID Hazard Hazard
Raw SMB Flilet Cocked SMB Filiet Raw CAR Fillet Cooked CAR Fillet  Rate Rate Duration  Duration Time Time intaks Intake Quotient  Quotient
Chemical {mg/xg) (mg/kg) moAg)  (mg/kq) {xg/day) _ (kg/day) (unitiess) (daysiyear) ({years) {years) {xg) {days) {days) (mg/kg-day) (mg/kg-day) (mg/kg-day)
Total PCBs (Reproductive) 410 327 .60 7.49 0.050 0.020 05 365 2 70 730 2.4E-03 7.00E05 3.44E+00
Total PCBs {mmunological 418 327 8.60 7.49 0.059 0.020 05 385 30 70 10,850 2.4E-03 2.00E-05 1.26+02
Total Hazard index =  34E+0{ 1.2E+02
Small Mouth Bass /Carp - Cancer (75% consumption of small mouth bass / 25% consumption of carp)
c i C ti C i C SMB CAR  Fraction Exposure Exposure Body Averaging Fish Oral Chemical
of Ch ialin  of Ch ialin  of Ch falin  of Ch ial In Ing Ingesti | ted Frequency Duration Weight Time Intake Cancer Specific
Raw SMB Fillet Cooked SMB Fillet Raw CAR Fillet Cooked CAR Fillet  Rate Rate Factor Cancer
Chemical (mg/kg) (mpfkg) (mo/kg) (ka/day) _(kg/day) (unitiess) (daysiyear) (years) {kg) {days) {mg/kg-da /kg-day) Risk
Total PCBs 4.19 327 .60 7.49 0.056 0.020 05 365 39 70 25,550 1.3€-03 2 2.7€-03
Excess Lifetime Risk = 2.7E-03



— S
TABLE
SPORT FiSHING - MAXIMUM CONCENTRATIONS
ABSA §
Smail Mauth Bass - Non Cancer (100% consumption of small mouth bass)
“Concentration  Cancentration Ingest Fracti Exp [ Repto. Eody ﬁpvo. Immune. Repro. immuno.  Chronic ‘ﬁopm. Immuno.
of Chemcialin  of Chamcial in Rate ingested Frequency Exposure Exposurs Weight Averaging Averaging Fish Fish RO Hazard Hazard
Raw Fish Fillst Cooked Fish Fillet Ouration  Duration Time Time Intake Intake Quotient Quotient
Chemical (mgikg} _(mg/kp} (kg/day) funtiess) _ (days/vear) (vears) (years) fxg) {days} da mg/kg-da -da )
Total PCBs (Reproductive) 5.80 452 0.078 0s 385 2 70 730 2.5€.03 700E-05  36E+01
Total PCBs (immunological 580 452 0.078 05 385 30 70 10,850 25603  2.00E.05 1.364+02
. Total Hazard Index=  3.6E+01 1.3E402
Small Mouth Bass - Cancer (100% consumption of small mouth bass)
[o! jion  Col i Ingesti Fraction Exposure Exposute  Body  Averaging Fish Oral Chemical
of Ch ialin  of Ch ial in Rate Ingested Freq y Durati Weight Time Intaka Cancer Specific
Raw Fish Fillet Cooked Fish Fillet Factor Cancer
Chemical ({mafkg) (mg/kg) (kg/day) unitless; days/yea ary da mg/kg-day) (mgfkg-dav)’  Risk
Total PCBs 5.80 452 0.078 05 365 - 39 70 25550  1.4E-03 2 2.8E-03 .
Excees Lifetime Cancer Risk = 2.89E-03
Small Mouth Bass /Carp - Non Cancer (75% consumption of smail mouth bass/ 25% consumption of carp)
re v C 6 (o i C i SMB CAR Fraction Emosum Repro. Immuno. Body Repro. immuno. Repro. Immuno. Chronic ‘E;pro. Immuno
of Ch ialin  of Chemcialin ol Ch ialin  of Chemcial in gesti Ingesti Ingested Frequency Exposure  Exposure Weight  Averaging Averaging Fish Fish RO Hazard Hnum.
Raw SMB Fitlet Cooked SMB Fillet Raw CAR Fillet Cooked CAR Fillet  Rate Rate Duration Duration Time Time Intake Intake Quotient  Quotient
Chemical _{mg/kg) {mg/ke) {mo/kg) {ma/kg) {kg/da /da unitless) (days/year ars) ears) da da mgikg-day) (mg/kg-da -da:
Tota! PCBs (Reproductive) 5.80 452 8.50 507 0.058 0.020 05 386 2 70 730 26€-03 7.00E05 3.71E+01
Total PCBs (immunological 5.80 452 8.50 5.07 0.058 0.020 9.5 365 30 70 10,950 2.6E-03 2.00E-05 1.38+02
Total Hazard Index = A.7TE+01 1.3E+02
Small Mouth Bass /Carp - Cancer (75% consumption of small mouth bass / 25% consumption of carp)
G j c i C t [o trati SMB CAR Fraction Exposure Exposure Bedy Averaging Fish Oral Chemics!
of Ch ialin  of Ch imtin  of Ch ialin  of Ch lalin  Ingesti Ingesti ing d Freq y Duration Weight Time intake Cancer Specific
Raw SMB Fillet Cooked SMB Fillet Raw CAR Fillet Cooked CAR Fillet  Rate Rate Factor Cancer
Chemics| {mgfkg) _{mafkg) {ma/kg) {kg/day) (kg/day) _(unitless) (daysiyear (years) (kg} __(days} _ (mg/kg-day) (ma/kg-day)” Risk
Totel PCBs 5.80 452 6.50 507 0.058 0.020 05 365 3 70 26550  1.4E03 2 26E-03
Excess Liistime Risk=  2.9E-03




ABLE S
PORT FISHING - MAXIMUM CONCENTRATIONS
BSA 10
mall Mouth Bass - Non Cancer {100% consumption of small mauth bass}
C i C wrati Ingesti Fraction Exposum immuno. ﬁﬁ:pfn. Body Repro. Immuno. Repro. Immune, . Chronlc Repro.  immunc.
of Chemcial in of Chemclal in Rate ingested Freq y Exp Weight  Averaging Averaging Fish Fish RG Hazard Hazard
Raw Fish Fillet Cooked Fish Fillet Duration  Ouration Time Time intake intake Quotiet  Quctient
hemical _{mg/kg) imghkg) {kg/day) {unitiess)  (daysiyear) (years) (years) _ (g) _ (davs)  (days) _ (moMgday) (mofg-dey) (mo/ig-day)
“otal PCBs (Reproductive) 242 1.80 0.078 05 385 2 70 730 1.1E.03 700605 1.5E+01
fotal PCBs (immunalogical 242 189 0.078 05 385 30 70 10,850 1.1E-03 2.00E-05 §.3E+01
. Total Hazard Index=  4.8E+401  6.3E40Y
Small Mouth Bass - Cancer (100% consumption of small mouth bass)
o i [o! k Ingesti Fraction Exposure Exposure  Body Averaging Fish Oral Chemical
of Chemclat in of Chemcial in Rats Ingested Frequency Duration Weight Time Intake Cancer Spacific
Raw Fish Fillst  Cooked Fish Fittet Factor Cancer
Chemicaf (mglkg) _{markg) {kg/day) unitiess da rs) ds mg/kg-day (m; ay]’ _ Risk
Total PCBs 242 1.89 0.078 05 365 39 70 25,550 5.9E-04 2 1.2603
Excees Lifetime Cancer Risk = 1.2E-03
Small Mouth Bass /Carp - Non Cancer (75% consumption of small mouth bass! 25% consumption of carp)
"Cor 5 c t [ trati [ trati SMB - CGAR . Fraction ﬁ&cocuu Repro. immuno, Body Jﬁ.pm Immuno, Thpm. immuno. . Chiomc Repra.  immuna.
of Chemcial in of Ch ial in of Ch ialin  of Chemcialin  ingestion Ingestion Ingested Freq y Exp Exp Weight Averaging  Averaging Fish Fish RID Hazard  Hazard
Raw SMB Fillst Cooked SMB Fillet Raw CAR Fillet Cooked CAR Fillet  Rate Rate Duration Duration Time Time Intake Intake Quotient Quotient
hemica) {mpskg) {mg/kg) {ma/kg) [mp/kg) {kgidey) _(kp/day) (unitless) {days/yea) _(years) {ysars) [eg) {days) (days) (mp'kg-day) mg/kg-day) {mgfig-day)
Tota! PCBs (Reproductive) 242 1.89 17.00 13.28 0.058 0.020 05 385 2 70 730 2.6505 7.00E-05 3.77E+01
Totat PCBs (immunalogicat 242 188 17.00 13.26 0.059 0020 . 05 385 kD) 70 10,850 268E-03  2.00E.05 1.36+02
Total Hazard Index = 3 BE+01 4.3E+02
Smail Mouth Bass fCarp - Cancer (76% consumption of smali mouth bass / 26% consumption of carp)
Concentrati Cor j [of ! o j SmB CAR Fraction Exposurs  Exposure Body Averaging Fish Oral Chemical
of Chemcial in of Chemcial in of Chemeialin  of Ch lalin  Ingesti ingesty Ing d Freq y Durat Weight Time Intake Cancer Specific
Rate Rate Factor Cancer

Tctal PCBs 242 1.89 17.00 1328 0.050 0.020 05 365 39 70

25,550

Raw SMB Fillet Cocked SMB Fillst Raw CAR Fillet Cooked CAR Fillet )
rlChemical {mgfkg) __{mp/kg) (mp/kg) {karday)  {kg/day) {unitiess) ({days/year  (years) fxg) (days) _[mp/kg-day) mo/kg-day) Risk

1.5E-03 2

2.8E-03

Excess Lifetime Risk »

2.96-03



TABLE - ~
SPORT FISHING - MAXIMUM CONCENTRATIONS

ABSA 11

Smail Mouth Bass - Non Cancer (100% consumption of small mouth bass)

e ———

e - " M
Concentration  Contentration Ingesti Fracti Exp [ . Repro. Body Repro. Immuno. }epro. immuno. Ehrnm ﬁom. Immuna.
of Ch ialin  of Ch tal in Rate ingested Frequency Exposure Exposure  Woaight Averaging  Averaging Fish Fish RO Hazard Hazard
Raw Fish Fillst Cooked Fish Fillet Duration Duration Time Time Intake intake Quotient  Quotient
liChemical _ (mgkg) (mghg) (kp/day) {unitiess) (daysiyear) (years) (years) {xg) (days) da. mgfkg-dey) (mg/kg-day) (mglkg-da:
Total PCBs (Reproductive) 430 335 0.078 0.5 3685 2 70 730 1.88-03 7.00E-05 27E+01
Tatal PCBs (iImmunclogical} 4.30 3.35 0.078 05 385 30 70 10,950 1.8E-03  2.00E-05 8.3E+01
Total Hazard Index = 2.7E+01 9.3E+01
SmaH Mouth Bass - Cancer (100% consumption of smail mouth bass)
Concentration  Concentration Ingesti Fracti Exposure Exposure  Body Averaging Fish Oral Chemical
of Chemciaiin  of Chemclal In Rate ingl d Freq y Durati Waight Time Intaks Cancer Specific
Raw Fish Fillet Cooked Fish Fiflet Factor Cancer
Chemical (mg/kg) (mg/g) (kg/day) ° unitiess] da eary) da mg/kg-da -day)! _ Risk
[Total PCBs 4.30 335 0.078 0.8 365 3 70 25,550 1.0E.03 2 21E-03
Excees Lifetime Cancer Risk = 21E-03
Small Mouth Bass /Carp - Non Cancer (75% consumption of small mouth bass/ 25% consumption of carp)
Concentration C th [¢ i [« i SMB CAR Fraction  Exposure Repro. Immuno. Body Repro. Immuno. Repro. immuno. . Ghronie Repro.  Immuno.
of Ch ialln  of Ch falin of Chemcialln  of Ch ial in Ingesti Ing Ing d Freq y Exp Exp Weight Averaging  Avenaging Fish Fish RfD Hazard Hazard
Rsw SMB Fillst Cooked SMB Fliiet Raw CAR Fiflet Cooked CARFillet  Rate Rats Duration Duration Time Time Intake Intake Quotient Quotient
IChemical {mg/kg) {mg/xg) {mgafkg) {mgikg) (kg/day) _ (kg/day) (unitiess) {daysiyear}  (years} {years) {kq) {days) {days)  (mg/kg-day) (mg/kg-day} (mg/kg-day)
[Tatal PCBs (Reproductive) 4.30 3.35 17.30 13.49 0.059 0.020 05 365 2 70 730 3.3E03 T.00E-05 4.09E+01
Total PCBs (Immunological) 430 335 17.30 13.49 0.050 0.020 05 385 30 70 10,950 3.3E.03  200E.05 1.8E+02
Total Hazard Index = 4.7E+01 1.6E+Q2
Small Mouth Bass /Carp - Cancer (78% consumption of small mouth bass / 25% consumption of carp)
Concentration  Concentration  C k C th SMB CAR Fraction Exposurs  Exposute Body Averaging Fish Oral chunicd
of Chemclalin  of Chemcialin  of Chemciatin  of Chemcial in Ingesti Ingesti i ted Freq y  Durati Weight Time Intake Cancer Spacific
Raw SMB Fillet Cooked SMB Fillet Raw CAR Fillet Cooked CAR Fillet  Rate Rats Factor Cancer
HChemk;ul (mg/kg) {mg/kg) (mafkg) (kg/day) _(kg/day) (unitiess) (deysiyemr) (years) (kg) da /kg-da -day)’ Risk
Total PCBs 4.30 335 17.30 13.49 0.059 0.020 [ 365 30 70 25,550 1.8E-03 2 3.7E-03
Excess Lifetime Risk~  3.7E-03



TABLE
SUBSISTENCE FISHING - AVERAGE CONCENTRATIONS

ABSA 3,4,5 (combination)

Small Mouth Basa « Non Cancer (100% consumption of small mouth bass)

Conc.of Conc.of Ingestion Frackon Exposure “immuno. Regro. Body Repro. Immuno. Repro. “lmmuno. Chronic Repro. Immuno.
Chemcial in Chomicalin Rate ingesiad Frequency Exposurs Exposure  Weight  Averaging Averaging Fish Fish RIO Hazerd Hazard
Raw Fish Filet Cooked Fish Filet Duraion  Duration Time Time Intake Intake Cuotent Quotent
Chemical _(mghg) _(mghg) {kgiay) __funitess) _ (deysiyenr)  (yesrs) _(vesrs) fkq) {days) {cays) _ {mghg-day) (mokp-day) (mohg-day)
Total PCBs (Reproductve) 085 0.74 0.11 1 365 2 70 730 1.2E-03 7.00E-05 1.7E+01
Total PCBs {immundlogical) 095 074 on 1 365 30 70 10,850 1.2E-03 2.00E-05 5.8E+01
Total Hazard index = 1.76+01 5.8E+01
Small Mouth Bass - Cancer (100% consumption of small mouth bass)
Conc. of Conc.of Ingestion Fracton Bxposure Exposure Body Averaging Fish Oral Chemical
Chemclal in Chemical in Rate ingested Fraquency Dumlion  Weight Time intake Cancer Specific
Raw Fish Filet Cooked Fish Filet . Factor Cancer
Chemical {mg/kg) [makg) unitess daysivesr ears ' Risk
Total PCBS 095 074 0.11 1 365 39 70 25,550 8.5E-04 2 1.3E-03
Excees Lifetime Cancer Risk = 1.3E-03
Small Mouth Bass /Carp - Non Cancer (78% consumption of small mouth bass/ 28% consumption of carp)
Conc. of ‘Conc.of Conc. of Conc. of SMB CAR Fracion Exposure  Immuno. Repro. Body Repro. Immuno. 1ﬁepm Immimo Chroni
- © e ¥ . " o riacion - & - - . d . 3 Repro. imrmuno.
Chemcialin Chemical in Ch In Ch n ¥ g g Frequency Exposuws "Exposure  Weight  Averaging  Aversging Fish Fish RM Hezard  Hazero
Raw SMB Fitlet Cooked SMB Filel Raw CAR Flet Cooked CAR Filet Rate Rste Duraton  Duraion Tima Time Intake Intake Quotent  Quotient
Chemical {mokg) {mohg) [mgkg) {mghg) _{kgiday) unitess) (da: ars. da da de a8
Total PCBS (Reproductve) 095 074 6568 443 0.08 003 ] 365 2 70 730 26€E-03 7.00E-05 3.7E+01¢
Total PCBs (Immunclogical) 095 074 568 443 0.08 003 1 385 30 70 10,950 28E-03 2.00E-05 ' 1.36402
Total Hazard Index = AT7E+01  1.3E+02
Small Mouth Bass /Carp - Cancer (75% consumption of small mouth bass / 25% consumption of carp)
Conc. of Conc.of Conc. of Conc. of SMB CAR Fracton Exposre Exposure Body Averaging Fish Cral Chemicsl
of Chemclalin Chemicalin of Chemcialin of Chemicalin gest pest ingested Frequency Duration Welght Time irtake Cancer Specific
Raw SMB Fifet Cooked SMB Filet Raw CAR Fet  Cooked CAR Filet Rate Rate Factor Cancer
Chemical {mghg) imgheg) {mghg) _ (mghg) ogidey)  ( unifless) (deysiyear) (years o da ayy' _Risk
Total PCBs 098 0.74 5.68 443 0.08 0.03 1 365 38 70 25,560 1.5E-03 2 29E-03
SMB: Smak Mouth Bass Excess Lifetime Riak = 29E-03

CAR: Carp




TABLE
SUBSISTENCE FISHING - AVERAGE CONCENTRATIONS

ABSA 8

Smali Mouth Bass - Non Cancer {100% consumption of smail mouth bass}

Conc of Cenc.of Ingeston Fracton Exposure immuno.  Repro. Body Repro. immuno. Repro. Immuno. 3 X )
Chemcial in Chemical in Rate ingested Frequency BExposure Bxposue  Waight Averaging  Averaging Fish Fish R Hazard Hazard
Raw Fish Filet  Cookad Fish Filet Ouration  Duration Time Time Intake intake Quotert Quottent
Chemical {mohg) (mopq)  (cpldey) uritess da m m
Totsl PCBs (Reproductve) 0.8 077 0.11 1 388 2 70 730 1.2E-03 7.00€-05 1.76+04
Total PCBs (Immunciogical) 098 077 011 1 365 30 70 10,980 1.26-03 2.00E-05 8.0E+01
Total Hazard Index s 1.7E+01 6.0E+01
Smali Mouth Bass - Cancer (100% consumption of small mouth bass)
Conc. of Conc.of Ingestton Fraction Exposwe Exposure  Body Averaging Fish Oral Chemical
Chemcial in Chemicalin Rats ingesied Frequency Dunaton  Waeight Time intake Cancer Specific
RawFish Filet  Cooked Fish Flilet Factor Cancer
Chemical {mpAcg) (mohe) (kpiday) (nitess ds) ) (ysars) {ig) {dsys) __(mghgdey) (mghgrdmy)'  Risk |
Total PCBs [:X.) 077 0.1 1 388 20 70 25,580 6.7E-04 2 1.3E-03
Excees Lifetime Cancer Risk » 1.36-03
Small Mouth Bass /Carp - Non Cancer (T5% consumption of smaell mouth base/ 25% conaumption of carp)
I Tac. of “Conc.of Conc. of "Conc. of g AR Tracion Dpowrs  immno, Repro. Body Repro. mmno. Tepro. oo, Ghronc Repro.  mmno.
Chemcial in Chemicalin Chemcialin Chemical In on ingeston Ingested Fraquency Exposurs’ Bxposure Weight Averaging  Aversging Fish Fish RID Hazard Hazard
Raw SMB Filst  Cooked SMB Filet Raw CAR Fllet Cooked CAR Fllet Rats - Rawe Dursfion Duration Time Time intake Intake Quotient Quotient
Chemical {mgikg) __(mghg) __(mghep) __{mgheg) {igiday) ritess) _(da ow do o da
Total PCBs (Reproductve) 0.98 077 357 278 008 003 1 368 2 70 730 20E-02 7.00€-05 29E+01
Total PCBs {Immunological) 098 017 as? 278 0.08 0.03 1 366 30 70 10,850 2.0E-03 2.00E-05 1.0E+02
Total Hazard index = 296401 1.06+02
Small Mouth Baes /Carp - Cancer (75% consumption of emell mouth baes / 28% consumption of carp)
Conc. of Conc.of Conc. of Conc. of SM8 CAR Fracson BEgponre Body Averaging Fish Oral Chemical
of Chemcial in Chemicalin ~ of Chemcislin  of Chemicalin Ingesfion  Ingestion  Ingested  Frequency Ourafion Waeight Time Intake Cancer Spacific
Raw SMB Fllet  Cooked SMB Filst Raw CAR Filet Cooked CAR Fillet Rate Rave Factor Cancer
Chemicat {mokg) _ (mohg) _{mpAg) (mpAg)  (pidey) (kpidey) (witess) (deysivear) (vears)  (kg) (deys) (mokpdey) (mphgday]'  Rtsk |-
Total PCBs 0.58 0.77 357 278 0.08 0.03 1 365 39 70 25,650 1.1E-03 2 228-03
Excess Lifstime Risk = 22E03




TABLE e N~
SUBSISTENCE FISHING - AVERAGE CONCENTRATIONS

ABSA7

Small Mouth Bass - Non Cancer (100% consumption of small mouth bass)

- Gonc.of Conc.of Ingestion Fracton Exposure Immuno.  Repro. Body ﬁiprc, nmuno. Repro. immune. Chrone !.pro. Tmne, |
Chemcial In Chemical in Rate Ingested Frequency Exposure BExposure Waeight Averaging  Averaging Fish Fish RID Hazard Mazard
Raw Fish Fet  Cooked Fish Fitet Ouraton  Duraion Time Time Intake intake CQuotent Quotent
Chemical fmghg)  imohq) (ighlay)  (uiess) (deystesr) (vesrs) (ysws) (k) (days)  (days) (mpkpdey) (mghgoay) (mpkg-day)
Total PCBs (Reproductve) 147 1.15 (R3] 1 365 2 70 730 1.8E-03 7.00E-08 2.8E+01
Total PCBs (immunological) 147 118 011 - 1 388 30 70 10,850 1.8E-03 2.00€-05 9.0E+01

Total Hazard index = 26E+04 $.0E+01

Smali Mauth Bass - Cancer (100% consumption of small mauth bess)

Conc. of Conc.of ingeston Fracton Exposurs Exposurs Body Averaging Fish Oral Chemical
Chemcial In Chemical in Rate Ingested Frequency  Duration  Weight Time Iniake Cancer Specific
Raw Fish Filet Cooked Fish Filet . Factor Cancer

Chemica) _ (mghg) (mphg) (kg/day) {uitess)  (dayshvear) (yesss)  (kg)  (dsys) (mgkgday) (mohgdey)'  Risk |
Total PCBs 147 1.18 0.11 1 385 38 70 25,650 1.0€-03 2 20€-03
Excess Lifstime Cancer Risk = 20E-03

Small Mouth Bass /Carp - Non Cancer (T5% consumption of small mouth base/ 25% consumption of carp)

Cone. of Cone.of “Tonc. of Conc. of 7] CAR Fracton Exposurs Immuno. Repra. Body Repro. Imnuno. Repro. Immuno. | m
Chamcialin Chemicatin Chamdclalin Ch | In Ingestion . Ingest Ingest Freq y Exp v B Weight Averaging  Averaging Fish Fish RO Hazard Hazard
Raw SMB Filst  Cooked SMB Fllet Raw CAR Flilet Cooked CAR Fliat Rate Rate Duration Durafon Time Time Intake tntake Quotert  Quofiert
[Chemical ImgAg) [mg/kg) [eg/day) funifess) (daysiear) ([years) (years) (kg) {days)
Total PCBs (Reproductive) 1.47 1.16 242 189 0.08 0.03 1 365 2 70 730 21E-03 700E-05  3.0E+01
Total PCBs (immunological) 1.47 1.16 242 189 0.08 0.03 1 365 30 70 10,950 21E-03 2.00€-05 1.0E+02
Total Hazard index = J.0E«01  1.0E+02
Small Mouth Bass /Carp - Cancer (78% consumption of small mouth bass / 28% consumption of carp)
Cone, of Conc.of Conc. of Conc. of SMB CAR Fracon Exposure  Exposurs Body Averaging Fish Oral Chemical
of Chemcial in Chericsi in of Chemcialin  of Chemical in ingesfon ingeston ingested Frequency  Durafon Weight Time Intake Cancer Specific
Rew SMB Filet Cooked SMB Filet Raw CAR Filat Cooked CAR Filat Rate Rate Factor Cancer
Chemical {mghg) _ (mghg)  (mghg)  (mokg)  (gdey)  (kgMey) (uniess) (devsNewr)  (vewrs)  (ug)  (devs)  (mpkpdey) (mokgday]'  Risk
Total PCBs 1.47 1.15 242 189 008 0.03 1 ass 38 70 25,550 12E-03 2 23E-03

Excees Lifetime Risk = 23603



T .
TABLE e
SUBSISTENCE FISHING - AVERAGE CONCENTRATIONS

ABSAS

Sma)i Mouth Bass - Non Cancer (100% consumption of small mouth bass)

Conc.of Conc.of ngestion Fracton Exposure omuno. Repro. Body Repro. Immuno. 1ﬂpm. e, Ghronic m
Chemcial in Chemicalin Rate ingested Frequency BExposure Exposwre  Weight  Averaging  Averaging Figh Fish RID Hazerd Hazard
Raw Fish Fllet  Cooked Fish Filet Ourstion  Duration Time Time Intake intake Quotient Quosent
Chemicat (mghg)  (mohg)  {kpitay) (uttess)  (dayshear) (vears) (vears) (k) (days) _(davs) _ (mphpdsy) (mohgdey) {mohgdsy)
Total PCBs (Reproducive) 1.85 1.52 011 . 1 385 2 70 730 24E-03 7.00€-05 3.4E+01
Total PCBs (Immunological) 1.85 152 Q.11 1 365 30 70 10.950 24E-03 2.00E-08 1.26+02

Small Mouth Bass - Cancer (100% consumption of small mouth bass)

Conc. of Conc.of Ingeston Fracton Exposure  Exposure Body  Averaging Fish Oral Chemical
Chemcial in Chemicalin Rate . Ingested Frequency  Duration Weight Time Intake Cancer Spedific
Rew Fish Filet  Cocked Fish Filet Facwr Cancer

Chemical _{mghg) {mghq) {kpiday) {uni¥ess) (daysiear)  {years) {rg) (days) (mpkgday) {mghg-dayy'  Risk:
Total PCBs 1.85 152 0.11 1 365 33 70 25,850 1.3E-03 2 2.7E-03
Excees Lifetime Cancer Risk» 2.7E-03

Small Mouth Bass /Carp - Non Cancer (78% consumption of small mouth bass/ 25% consumption of carp)

Total Hazard index = J4E+01  1.2E+02

Smail Mouth Bass /Carp - Cancer (T5% consumption of small mouth bass / 25% consumption of carp}

Conc. of Conc.of Conc. of Conc. of SMB CAR Fracion Exposuwre  Exposure Body Averaging
of Chemcial in Chemicalin of Chamcialin of Ch in Ingest Ingesti Ingested  Freg y Duration Welght Time
Raw SMB Fitet Cocked SMB Fitel Raw CAR Fitet Cooked CAR Fifet Rate Rate
Chemical __{mghg) _(mghg) _ (mphg) {emheg) (kpiday)  (kgidsy) (uritess) (daysiyosr _(years) fg)
Total PCBs 185 1.52 455 355 0.08 003 1 36s 38 70 25,550

Fish Oral Chamical
intake Cancer Specific

1.86-03 2 3503

Excoss Lifetime Risk=  3.6E-03

Conc. of Conc.of “Conc. of Cone. of (5713 CAR Fracton Exposure  Immuno. Repro. Body 1Eepﬂ:. Immuno. Repro. mmuno. Civoric ﬁept . e, |
on In Ch {In Ch n Chemicsl in ingesfon _  Ingeston  Ingested Frequency ©Exposure  Exposure Weight Averaging  Averaging Fish Fish RtD Hazard  Heazerg
Raw SMB Filet Cooked SMB Fifet Raw CAR Filet Cooked CAR Filet Rate Rate - Duretion Duraton Time Time Intake intake Quotient  Quotient
Chemical {m/vg) {mgeg) (mghg) (mgkg)  (igidey) (unitess) (onysiyesr (yewrs)  (yeers) {kg) da de m da
Total PCBs (Reproductive) 195 152 455 355 0.08 003 1 365 2 70 730 3.26-03 TO0E-05  4.6E+01
Total PCBs (Immunologlcal) 1.85 162 455 358 008 003 1 365 30 70 10,850 32E-03  2.00E-08 16E+02
Total Hazard index = 4.8E+01 1.8E+02




TABLE
SUBSISTENCE FISHING - AVERAGE CONCENTRATIONS

ABSAS

Small Mouth Bass - Non Cancer (100% consumplion of smail mouth bass)

Conc.of Conc.of Ingeston Fracton Exposure Immuno. Repro. Body Repro. Immuno, Repro. immuno. Cheonic Repro. mmno.
Chemcls! in Chemicatin Rate ingasted Frequency Exposurs Bxposure Weight Averaging Averaging Fish Fish RID Hazard Hazard
Raw Fish Filet Cooked Fish Filet Duraton Duration Time Time intake Intake Quotent Quotient
Chermical _(mghg) —{mghg) (kgiday) {unitess) {dayshyear) (yeors) __(vears) {kq) (days) (duys) (mghg-dey) (mp/kg-dey) (mghg-day)
Total PCBs (Reproductive) 1.89 147 o1 1 365 2 70 730 2.36-03 7.00€-05 336404
Total PCBs (immunological) 1.89 1.47 041 1 365 30 70 10,880 23E-03  200E-08 125402

Total Hazard index = 3.3E+01 1.2E+02

Small Mauth Bass - Cancer (100% consumption of small mouth bass}

Conc. of Conc.of Ingeston . Fraction Exposure Exposurs Body Averaging Fish Oral Chemical
Chemeia!in Chemical In Rate Ingested Frequency Duration Weight Time irtake Cancer Specific
Raw Fish Fllet Cooked Fish Filet Factor Cancer :
Chemical {mgha) {mphg) (kg/day} (unitess) {daysivear) {years) (kg) da mghg-dayl'  Risk
Total PCBs 1.09 147 0.11 1 385 3g 70 25,550 1.3E-03 2 2.6E-03
Excees Lifstime Cancer Risk = 26E-03

Smatl Mouth Bass /Carp - Non Cancer (75% consumption of small mouth bass/ 25% consumption of carp)

Einc.‘ of - Gonc.of Conc. of Conc. of SNB CAR Fracton Exposure mmuno. Repro. Body Repro. tmmuno. Repro. Immuno. ~Chvoric Repro.  immuno
Py Jin Chemicalin Chemcialin Chemicalin Ingestion, ingesti Ing Fr Y Exp Exposurs Weight  Averaging  Averaging " Fish Fish RD Hazard Hmrd‘
Raw SMB Filet Cocked SMB Filet Raw CAR Filet Cooked CAR Fijet Rate Rate Duraton Duration Time Time intoks intake Quotem  Quotient
[Chemicel {mp/g) _mghg)  (mgkg) —(mokg) _(kgfoay) unifess daysiyewr)  ({years) {years} (kg) dw de
Totsl PCBS (Reproductive) 189 147 1.24 087 0.08 0.03 1 385 2 70 730 2.1€-03 T00E-05  3.0E+01
Total PCBs (immunclogical) 189 147 124 097 008 003 1 3688 30 70 10.950 21603 20006 116402
Tota! Hazard Index = 3.0E+01  11E+02

Smail Mouth Bass /Carp - Cancer (T5% consumption of smell mouth bass / 25% consumption of carp)

Conc. of Conc.of Conc. of Conc. of SMB CAR Fraction Exposure Exposure Body Averaging Fish Orsl Chemical
of Chemcialin  Chemicalin of Chamcial in of Chemicalin Ingesti Ingest ingested Frequency Duraton Weight Time intake Cancer Specific
Raw SMB Filet Cooked SMB Filet Rew CAR Filet Cooked CAR Fiflet Rate Rate Fackor Cancer
Chemical mghg)  (mghg) _ (makg) {mgAs) fgiey)  (giday) {utess) (dayshvear) (years) 0g) ___(days) (mokgdey) (mphpoey)'  Risk |
Total PCBs 1.89 147 1.24 097 0.08 0403 1 365 39 0 25,580 1.2€-03 2 24E-03

Excoss Lifstime Risk = 24€-03
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TABLE

SUBSISTENCE FISHING - AVERAGE CONCENTRATIONS

ABSA 10

Small Mouth Bass - Non Cancer (100% consumption of small mouth bass)

= Conc.ol Conc.of Thgeston Fracton Exposute  immuno, Repro. Body Repro. mmno. Repro. o, Chone. - Repro, - pmnG,
Chemcialin Chemical in Rate Ingesied Frequency Exposure Exposure Walght Averaging Averaging Fish Fish RID Hazard Hazard
Raw Fish Filet  Cooked Fish Fitet Duration Duration Time Time Intake intake Quotent Quotient
(Chemical _(mokg) fmhg) (K unitess daysear) _(years) __(vesrs) fkg) (days) _ (days)  (mokgdey) (mphgony)imohgdey) |
Total PCBs (Reproductive) 188 148 0.11 1 365 2 70 730 23€-03 T.00E-05 3.3E+01
Total PCBs (kmmunclogicel) 1.89 148 0.1 1 385 30 70 10,950 23603 200€E-05 1.26402

Total Hezard index = 3.3E+01 1.2E+02

Smail Mouth Bass - Cancer {100% consumption of smalt mouth bass)

Conc. of Conc of Ingeston Fracton Exposire  Exposure Body Averaging Fish Oral Chemical
Chemciel In Chemicalin Rate Ingested Frequency  Duration Weignt Time Irtake Cancer Specific :
Raw Fish Filet  Cooked Fish Flilet Factor Cancer
Chemical {mpka) (mghg) {xgioay) unitess da ars N Risk
Total PCBs 189 1.48 0.11 1 388 39 70 25550 1.3E-03 2 2.6E-03
Excees Lifetime Cancer Risk = 2.68E03

Smail Mouth Bass /Carp - Non Cancer {75% consumption of small mouth basa/ 25% consumption of carp)

“Conc. of Conc.of Conc. of Conc. of SMB CAR Fraction Exposure immuno. Repro. ‘Body Repro. immuno. Repro. mowno. Chronc Repro Immuno
Chemciel In Chermicalin Chemcialln  Chemicalin ingestic 9 Ingestad  Frequency  Enp Ex Weight  Averaging Averaging ~ Fish Fisn RD  Mazard  Mazard
Raw SMB Fitet Cooked SMB Filet Raw CAR Filet Cooked CAR Filet Rete Rate Duration Duraton Time Time Intake inake Quofert  Quotient
Chemical _{mo/xg) __{mang) (mghg) (mohg)  (wgiday) ~ (unitess)  (daysiyesr)  (vears) (years) (k) .{deys)  (days) (mQhpday) (mpkgdmy) (mgkoday) |
Total PCBs (Reproductive) 1.89 148 7.80 583 0.08 0.03 1 385 2 70 730 4.1E-03 7.00E-05 §.8E+Q1
Total PCBs (immunclogical) 189 148 7.60 593 0.08 003 1 365 30 70 10,950 41E-03  200E-05 - 20E+02
Total Hazard Index = S5.0€+01 2.0E«02
Small Mouth Bass /Carp - Cancer (75% consumption of smail mouth hass [ 25% consumption of carp)
Conc. of Conc.of Conc. of Conc. of smB CAR Fracton BExposure Exposure Body Avers Fish Oral Chemi
of Chemclalin Chemicalin of Chamcisl in of Chemical in Ingest Ing! ing Frequency Duration Welght Tlngna Intake Cancer Sqm:lz|
Raw SMB Filet Cooked SMB Filet Raw CAR Filet Cooked CARFilet  Rate Rate Faclr  Cancer
Chemical _ (mgAg) {mghq) (makg) {mokg) (kp/day) unitess) daysiyear) (years) ) (days) (mghg day) mphkg-dayf  Risk
Totsl PCBs 1.89 1.48 760 593 0.08 003 1 365 k] 70 25,550 23803 2 4.5E-03

Excess Lifetime Risk  4.5E-03




TABLE o~
SUBSISTENCE FISHING . AVERAGE CONCENTRATIONS

ABSA 11

Small Mouth Bass - Non Cancer ($00% consumption of small mouth bass})

ool —Conc.of Toosion Fracton "Bponas o, Repro. Body  Repro.  memmo, . Repro.  Immuno. T Ty
Chemcial in Chemicalin Rate Ingested Frequency Exposure Exposure Weight  Aversging Averaping Fish Fish RO Hazard Hazard
Raw Fish Filet Cooked Fish Fllet Duration Duration Time Time Intake intake Quotent Quotent
|Chemical Ampko) (mgkg) _(kg/dey) (unifess) (daysiyear) {yoors) ___(yoers) ) _ (doys) _ (ds da A
Total PCBs (Reproductve) 078 0.58 0.11 1 385 2 70 730 9.3E-04 7.00€-08 1.3E+01
Total PCBs (immunological) 078 0.5¢ 0.11 1 65 30 70 10,850 9.38-04 2.00E-05 4.8E+01
Total Hazard Index » 1.3E+01 4.8E+01
Small Mouth Bass - Cances (100% consumption of smali mouth bass)
Conc. of Conc.of Ingeston Fracion Bxposure Bxposure Body Averaging Flish Ol Chemical
Chemcial in Chemical in Rate ingested Frequency Duration Welght Time Intake Cancer Specific
Raw Fish Fllet  Coolcad Fish Filet Factor Cancer
Chemical _{mghg) (mokg)  (kgidey) {unitess)  (daystyeer)  (yesrs)  (kg} da da Risk
Total PCBs 076 0.58 0.11 1 365 39 70 25,650 §.2E-04 2 1.0E-03
Excess Lifetime Cancer Risk = 1.08-03
Smalil Mouth Bass /Carp - Non Cancer (T5% cansumption of emall mouth base/ 28% consumption of carp)
"“Conc. of "~ Gonc.of Cone. of Cone. of £57) CAR Fracton Exposure Immino. epro. oprD, Immuno. epro. . epro. 3
Chemclalin Chamical in Chemcial in Chemical in Ingeston ingession Ingestad Freq y BEpd Bp Waeight Averaping  Averaging Fish Fish Hazard
Raw SMB Fllst Cooked SMB Fitet Raw CAR Filst Cooked CAR Fitet Rats Rate . Durafon  Duration Time Time Intake Intake Quotent Quotient
jChemical {mokp) —(mohg) (mghg) mghg) (kg/day) nifess ars ars
Totel PCBs (Reproductve) 076 0.5 483 378 0.08 0.03 1 385 2 70 730 22603 . 31E+01
Total PCBs (knmunological) 0.76 050 483 378 0.08 0.03 1 385 30 70 10,950 22603 1.1E402
Total Hazard index ® 34E+01  1.1Ee02
Small Mouth Bass /Carp - Cancer (75% consumption of small mouth bass / 25% consumption of carp)
Conc. of Conc.of Conc. of Conc. of sMB CAR Fraclion Boposwrs Exposwre  Body Averaging Fish Oral Chemical
of Chemcial in Chemical in of Chemciaiin  of Chemiceiin ingeston ingeston Ingesiad Frequency Dumfon  Weight Time intake Cancer Specific
Raw SMB Fllet  Cooked SMB Filst Rew CAR Filet  Cooksd CAR Filet Rate Rate Factor Cancer
[Chomical _(mohg} {mghg) (moh) (mghqg} _(kpiday) (igiduy} _ (unitess) (daysiear) (vesrs) (i) (days) (moAgrdey) (mphpday]'  Risk |
Towal PCBs 0.78 0.5 483 a7 008 003 1 388 39 70 25,550 1.2E-03 2 24E-03

Excess Lifetime Risk = 24803



T N
TABLE
SUBSISTENCE FISHING - MAXIMUM CONCENTRATIONS
ABSA 3,4,5 (combination)

Smail Mouth Bass - Non Cancer (100% consumption of small mout'h bass)

C 7 [ ti Ingesti Fraction 1Exp(m.lre immuno.  Repro. Body Rrapm. Immuno. Repro. Immuno. Chronic Eopm. immuno.
of Chemcialin  of Chemcial in Rate ingested Freq! y BExp Exp Weight  Averaging  Averaging Fish Fish RID Hazard Hazard
Raw Fish Fillet Cooked Fish Fillet Duration Duration Time Time Intake Intake Quotient Quotient
Chemical {mg/xg) _[(mg/kq) (kg/day) [unitiess) {dayslyear) (years) (years) {xg) {days) (days) (mg/kg-day) (mg/kg-day (mp/kg-day)
(Total PCBs (Reproductive) 388 303 0.1 1 365 2 70 730 4.8€-03 7.00E-05 6.8E+01
[Total PCBs (immunological) 389 303 ) 0.11 1 365 30 70 10,950 4.86-03 2.00E-05 2.4E+02
Total Hazard Index=  6.BE+01 24E+02
Small Mouth Bass - Cancer (100% consumption of small mouth bass)
Concentration Concentration tngestion Fraction ure Exposure Body  Averaging Fish Oral Chamical
of Ch lin  of Chemclal in Rats ingested Frequency Duraton Weight  Time Intake Cancer Specific
Raw Fish Fillet Cooked Fish Fillet Factor Cancer
Chemical (mp/kg) (mg/kg) (kg/day) {unitiess) da It ) da mg/kg-da /kg-day)’ Risk
[Totat PCBs 5.89 3.03 0.1 1 385 38 70 25,550 2.7E03 2 5.3E-03
Excees Lifetime Cancer Risk = 5.3E-03
Small Mouth Bass /Carp - Non Cancer (75% consumption of small mouth bass/ 25% consumption of carp}
— — L = —— v — — S —————
C i C 7 C Cor ti SMB CAR Fracti Exp [ X ﬁ-pvo. Eody Repro. Immuno. Repro. Immuno. Chronic Repro.  Immuno.
of Ch ialin  of Ch ialin of Chemcialin  of Ch ial in Ingesti Ingesti Ing d Freq y Exp Expr Weight Averaging Averaging Fish Fish RfD Hazard  Hazsrd
Raw SMB Fillet Cooked SMB Fiflet Raw CAR Fillet Cooked CAR Fillst  Rate Rats Durstion Duration Time Time Intake Intake Quotient Quotient
Chemical {mgrg) {mg/kg) (mghg) {mgikg) {kg/day) unitiess) (da rs] ra) (kg) {days) (days) (mg/kg-day) (mg/kg-day) (mgikg-day)
Total PCBs (Reproductive) 3.89 3.03 17.34 13.563 0.08 0.03 1 365 2 70 730 1.1€02 7.00E-05 1.8E+02
Total PCBs Immunological) 3.89 3.03 17.34 1363 0.08 0.03 1 385 30 70 10,650 8.9€-03 2.00E-05 4.4E+02
Total Hazard Index =  1.6E+02 4.4E+02
Small Mouth Bass /Carp - Cancer (75% consumption of small mouth bass / 25% consumption of carp)
Concentration  Concentration  Concentration  Concentration SMB CAR Fracti Exp Exp Body Averaging Fish Oral Chemical
of Chemcislin  of Chemcialin  of Ch ialin  of Ch ial in ingesti ingesti ingested Freq y Durati Weight Time Intake Cancer Specific
Raw SMB Fillst Cooked SMB Fillet Raw CAR Fillst Cooked CAR Fitlet  Rate Rate Factor Cancer
iChemical {mg/kg) _ (mong) {mg/kg) a day) _(unitess) (da ars) da 103 m ay)' _ Risk
[Total PCBs 3.80 3m 17.34 13.53 0.08 0.03 1 385 39 70 25,550 5.0E03 2 9.8E-03
Excess Lifetime Risk = $.8E-03

Notes: o
SMB = SW species .
m Garp .. p

. = immunological paramaters |
Repro, = Reproductive parameters L
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TABLE
SUBSISTENCE FISHING - MAXIMUM CONCENTRATIONS
ABSA 8
Small Mouth Bass - Non Cancer (100% consumption of small mouth bass)
“Cancentration . Concentration Ingestion Fraction —Exposum Immuno. l-iepro. Body aapm. Immuno. Repro. Immuno. Chronic Eopm Immuno.
of Ch ialin  of Chemcial in Rate ingested Freq Y Exp Weight Averaging  Averaging Fish Fish RID Hazard Hazard
Raw Fish Fillet Cooked Fish Fillet Duration  Duration Time Time Intake Intake Quotient  Quotient
Chemical _{mg/kg) {mg/kg} (cg/day) {unitiess) (days/year)  (years) (years) kgl (days) da -da mg/kg-de
[Total PCBs (Reproductive) 386 285 0.1 1 385 2 70 730 4.5€-03 7.00E-05 6.4E+01
[Total PCBs (immunclogical 388 285 0.11 1 365 30 70 10,050 4.5E-03 2.00E-05 2.2E+02
Total Hazard Index = SAEY01  2.2E+02
Small Mouth Bass - Cancer (100% consumption of small mouth bass)
Concentration  Concentration Ingestion Fraction Exposure Bxposure Body Averaging Fish Oral Chemical
of Chemcial in  of Chemclal In Rate Ingested Freq y Durati Weight Time Intake Cancer -Spacific
Raw Fish Fillet Cooked Fish Fillet Factor Cancer
Chemical (mg/kg) {mg/g) (kg/day) {unitiess) {daysiyear) _(years) L)) {deys) (mg/kg-day) (mg/kg-day)' Risk
[Total PCBs 3.06 285 0.11 1 385 - an 70 25,550 25E03 2 5.06-03
Excees Lifstime Cancer Risk = 3.0E-03
Small Mouth Bass /Carp - Non Cancer (75% consumption of small mouth bass/ 26% consumption of carp)
C i Ci th C tratior C sSMB CAR  Fracton Exposuro Immuno. Repro. Body Repro. Immuno. ﬁepm. immuna. . Chronic Thpm. Immuno.
of Ch iatin of Ch ialin of Ch ialin of Ch ial in Ing: gest Ingested Freq y Exp: Weig! Averaging  Averaging Fish Fish RD Hazard Hazard
Raw SMB Fillet Cooked SMB Fillet Raw CAR Fillet Cooked CAR Fillet  Rate Rate Ouration Duration Time Time intake Intake Quotient Quotient
fchemical fmg/kg) (makg) _(mg/kp) (mg/kg)  (kg/day) ~ (unitiess) (daysiyesn) (years)  (years) (kg) (days) (days) (mgikp-day fmohg-day (mgfg-day)
[Total PCBs (Reproductive) 3.68 285 828 8.46 0.08 0.03 1 365 2 70 730 5.9E-03 7.00E-05 8.4E+01
[Total PCBs (iImmunological 368 285 8.28 8.46 0.08 0.03 1 365 30 70 10,850 §8E-03 2.00E-05 3.0E+02
Total Hazard Index = 8.4E+01 3.0E+02
Small Mouth Bass /Carp - Cancer (75% consumption of small mouth bass / 25% consumption of carp)
C ° C ti C i Ci SMB CAR Fraction Exposuwe Exposure Body Averaging Fish Oral Chemical
of Chemcialin  of Chemcialin  of Chemcialin  of Chemcialin  Ingesti Ingest Ingested  Freq y Durati Weight Time Intake Cancer Specific
Raw SMB Fillet Cooked SMB Fillet Raw CAR Fillet Cooked CAR Fillst Rate Rate Factor Cancer
[[Chemicai {mg/kp) {mg/g) (mg/hg) {kg/day) _ (kg/day}) (unitiess) (days/vear) (ysars) (kg) da mohg-day) (mgkg-day)’  Risk
[Total PCBs 3.68 285 828 6.40 0.08 0.03 1 385 39 70 25,550 3.3E-03 2 6.6E-03
Excess Lifetime Risk =  6.6E-03
Notes:

SMB = Smali Mouth Bass species
CAR = Carp species

Repro. = Reproductive paramaters
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TABLE
SUBSISTENCE FISHING - MAXIMUM CONCENTRATIONS
ABSA 7
Smail Mouth Bass - Non Cancer {100% consumption of smail mouth bass)
- e M
Concentration  Concentration Ingestion Fraction Exposuro Immuno. Repro. Body Repro. Immuno. Repro, Immuno. Chronic Eop'o. immuno.
of Chemciatin  of Chemcial in Rate Ingasted Freq Exp Exp Weight  Averaging Averaging Fish Fish RO Hazard Hazard
Raw Fish Fillet Cooked Fish Fillet Duration  Duration Time Time Intaks intake Quotient Quotient
Chemical {mg/kg) (mghkg)  (kg/dey) {unitless) (daysiyear) _(years) {years) ()] da da m a
Totai PCBs (Reproductive) 373 29 0.11 1 385 2 70 730 4.6E-03 7.00E-05 8.5E+01
Total PCBs (Immunological 373 28 0.1 1 365 30 70 10,850 46E-03 200E-05 2.3E+02
Total Hazard Index = 6.5E+01 2.3E+02
Small Mouth Bass - Cancer (100% consumption of small mouth bass)
C jon Ci j Ingesti Fraction Exposure  Exposure Body  Averaging Fish Oral Chemical
of Chemcialin  of Chemcial in Rate Ingested Freq Durat Welght Time Intake Cancer Spacific
Raw Fish Fillet Cooked Fish Fiflet Factor Cancer
emical {mg/kg) /da unitiess) da s, da mg/kg-da day)” Risk
[Total PCBs 373 291 0.11 1 385 - 39 70 25,550 25E-03 2 S1E03
Excees Lifetime Cancer Risk = S.{E-03
Small Mouth Bass /Carp - Non Cancer (78% consumption of small mouth bass/ 25% consumption of carp}
~ Conce i C 't C ration  Concentration SME | CAR Fraction Exposun Immuno. Rl-pm. Bady Repro. Immuno. Repro. Immuno.  Chranic Repro.  Immuno.
of Ch jalin of Ch jal in  of Ch ialin  of Ch tal In gest ingesti Ingested Frequency Exposure Exposure Weight Averaging  Averaging Fish Fish RID Hazard  Hazard
Raw SMB Fillst Cooked SMB Fillet Raw CAR Fillst Cooked CAR Fillet  Rate Rats Duration Duration Time Time Intake Intake Quotient Quotient
'L___,cmmml (mghg)  (mghe) (ma/kg) _(mghg) _ (kgiday) unitiess) (da an) _(vears) () du da <a -day) (mghg-da
otal PCBs (Reproductive) 373 29 6.40 4.09 0.08 003 1 365 2 70 730 S4E03 7.00E-05 7.7E+01
Total PCBs immunological 3an 291 6.40 4.09 0.08 0.03 1 365 30 70 10,950 5.4E-03 2.00E-05 2.7E+02
Total Hazard Index = T.TE+01 2.7TE+02
Small Mouth Bass /Carp - Cancer (75% consumption of smali mouth bass / 25% consumption of carp)
Concentration  Concentration  Concentration  Cancentration SMB CAR Fraction Exposure Exposure Body Averaging Fish Oral Chamical
of Chemcialin  of Chemcialin of Chemcialin of Chemcialin  Ingest ingestion Ingested Frequency Duration Waeight Time Intake Cancer Specific
Raw SMB Fillet Cooked SMB Fillet Raw CAR Fillst Cooked CAR Fillst  Rate Rate Factor Cancer
jChemical (mg/kg) (mg/kg) (mg/kg) (kg/day) ) unitiess) (d: a rs] da m, a | Risk
[Total PCBs an 291 6.40 409 0.08 003 1 385 38 70 25,550 3.0E-03 2 6.0E-03
Excess Lifstime Risk=  6.0E-03
Notes:
SMB = Small Mouth Bass species
CAR = Carp species
K = logical p ot

Repro. = Reproductive paramaters




TABLE
SUBSISTENCE FISHING - MAXIMUM CONCENTRATIONS
ABSA S

Small Mouth Bass - Non Cancer (100% consumption of small mouth bass}

4Ebnoommlon Concentration Ingestion Fraction Exposura Immuno. a-pm. Body Repro. Immuno. Eopm‘ Immuno. “Chroic Eopm immuno.
of Chemcialin  of Chemcial in Rate Ingested Frequency Exposure Exposure Weight Averaging Aversging Fish Fish RO Hazard Hazard
Raw Fish Fillst Cooked Fish Fillet Duration  Duration Time Time Intaks Intake Quoatient Quotient
[Chemical (mg/kg) {mg/kg) [kp/day) (unitiess) (daysiyear) (years) (years) (xg) da day mg/kg-da day) {m,
Total PCBs (Reproductive) 418 327 0.1 1 365 2 70 730 5.1E-03 7.00€-05 7.3E+01
Total PCBs (iImmunological) 419 327 0.1 1 385 30 70 10,950 5.1E-03 2.00E-05 26E+02

Total Hazard (ndex = T.3E+01  2.6E+02
Smail Mouth Bass - Cancer {100% consumption of smail mouth bass)

Ci b Cor ti Ingesti Fraction Exposure Exposure Body  Averaging Fish Oral Chemical
of Chemcialin  of Chemcial in Rate Ingested Freq y Durati Weight Time Intake Cancer Specific
Raw Fish Fillst Cooked Fish Fillet Factor Cancer
IChemical {mg/kg) (mg/kg) fkg/day) unitiess da da 7 Risk
e
[Total PCBs 419 a7 0.11 1 365 39 70 25,550 2.0E-03 2 §.7E-03
Excees Lifetime Cancer Risk = 5. 7E03
Small Mouth Bass /Carp - Non Cancer (78% consumption of small mouth bass/ 25% consumption of carp)
— - - - - = o ] SMB CAR Fraction Exposure  Immuno. Repro. Body Repro. mmuno. Repro. Immuno. . Chronic Repro. . kmmuno,
of Ch tal in of Ch ialin  of Ch ialin  of Ch in  ingest Ingesti ingested Freq y Exp Exp Weight Averaging  Averaging Fish Fish RID Hazard  Hazard
Raw SM8 Fillet Cooked SMB Fillst Raw CAR Fillet Cooked CARFillet  Rate Rata Duration Duration Time Time Intake Intake Quotient Quotient
Jchemical (m/kg) {mg/g) (mg/xq) {mg/g) fg/day) (kgidsy) (unitless) (davelvear (years)  (years) (k) (days)  (days) (mghgday) (mohgday) (mokgday) |
Total PCBs (Reproductive) 419 327 6.60 7.49 0.08 003 1 365 2 70 730 8.6E03 7.00E-05 6.7E+01
[Total PCBs (Immunological) 4.19 kW44 9.60 7.49 0.08 0.03 1 365 30 70 10,850 6.8E-03  2.00E.05 3.46+02
Total Hazard Index = 9.7TE+01 3A4E+02
Small Mouth Bass /Carp - Cancer (75% consumption of small mouth bass / 25% consumption of carp)
C i C i C i Concaniration SMB CAR Fracti Exp: Exp Body Averaging Fish Ol Chemical
of Chemcialin  ofChemcialin  of Chemciatin  of Chemcialin  Ingestion Ingestion Ingested Frequency Duration Weight Time Intake Cancer Specific
Raw SMB Fillet Cooked SMB Fillet Raw CAR Fillet Cooked CAR Fillet  Rate Rate Factor Cancer
Chemical {mg/kg) {mg/kg) {mg/kg) da unitiess) (da r___(years) (kg) da mg/kg-da day)' _ Risk
Total PCBs 4.19 k¥4 8.60 7.49 0.08 0.03 1 285 39 70 25,550 3.8E-03 2 7.6E-03

Excess Lifetime Risk = 7.6E-03

Notes:

SMB = Small Mouth Bass species
CAR = Carp species

Immuno. = iImmunological parameters
Repro. = Reproductive parameters
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TABLE

SUBSISTENCE FISHING - MAXIMUM CONCENTRATIONS

ABSA 9

Small Mouth Bass - Non Cancer {100% consumption of small mouth bass)

Concentration Concentration Ingestion Fraction E}osum immuno.  Repro. Body 5cpro. immuno. T!epro. immuno. Chwonic aopm. Immune.
of Ch ial in of Ch jal in Rate ingested Freq y Exp Exp Waeight Averaging  Averaging Fish Fish RID Hazard Hazard
Raw Fish Fillet Cooked Fish Fillet Duration  Duration Time Time intake Intake Quotient  Quotient
(Chemical (mghg) (mg/kg) (ka/day) (unitiess)  (daysivest) (years) (yewrs) (kg) (days) (days) (mghg-day) {mghkgday) (mg/g-day)
Total PCBs (Reproductive) 58 45 0.11 1 385 2 70 730 7.1E.03 7.00E-05 1.0E+02
Total PCBs {Immunologicat 58 45 011 1 385 30 70 10,950 74E-03 2.00E-05 S.6E+02
Total Hazard index = 1.0E402 J.6E+02
Small Mouth Bass - Cancer (100% consumption of small mouth bass)
C i C ti Ingesti Fraction ure Exposure Body Averaging Fish Oral Chemical
of Chemgcial in of Chemcial in Rate Ingested Freq y  Durati Weight Time intake Cancer Specific
Raw Fish Fillet Cooked Fish Fillet Factor Cancer
Chemical {mg/kg) (mg/kg) (kg/day) (unitiess) {days/yesr)  (ysars) (k) dar -day) (mp/kg-dav)’  Risk
|Total PCBs 58 45 0.1 1 365 3 70 25,550 4.0E-03 2 7.8E-03
Excees Lifetime Cancer Risk = 7.9E-03
Small Mouth Bass /Carp - Non Cancer (75% consumption of small mouth bass! 25% consumption of carp)
M - T — = A h—
Cor i C C [ ti SMB CAR Fraction Exposure Immuno. Jﬁ?pm. Body Repro. Immune. Repro. Immuno. Chronic Repro.  immuno.
of Ch ial in of Ch ial in of Ch ialin ofCh ial in Ingesti Ingesti ing d Freq Y P Exp Woeight Averaging Averaging Fish Fish RfO Hazard  Hazard
Raw SMB Fillst Cooked SMB Fillst Raw CAR Fillet Cooked CAR Fillet Rate Rate Duration Duration Time Tims intake intake Quotient Quotient
jChemical (mg/kg} (mg/kg) {mg/kg) (mghg) {kg/day) da unitiess) (da ar rs) {years) {kg) {days) da a ay) {mg/kg-da
[Total PCBs (Reproductive) 58 45 6.50 5.07 0.08 0.03 1 385 2 70 730 7.3E-03 7.00E-05 1.0E+02
[Total PCBs {mmunological 58 45 8.50 5.07 0.08 0.03 1 385 30 70 10,850 7.3E-03  2.00E-05 3.7E+02

Small Mouth Bass /Carp - Cancer (75% consumption of small mouth bass / 25% consumption of carp)

Total Hazard index =

Total
C th C th C wration  Concentration SMB CAR Fraction Exposure Exposure Body Averaging Fish Oral Chemical
ol Chemcialin  of Chemcialin  of Chemcialin  of Chemcial in Ingesti ' d Ingested Freq y Durati Weight Time intake Cancer Specific
Raw SMB Fillet Cooked SMB Fillet Raw CAR Filist Cooked CAR Fillet  Rate Rate Factor Cancer
Chemical {mg/p) {mgfg) (mg/g) da unitiess) (da r da -dayy'  Risk
[Total PCBs 58 45 6.50 507 0.08 003 1 385 ) 70 25,550 41E-03 2 8.2€-09

Excess Lifetime Risk = 8.2E-03

Notes:
SMB = Small Mouth Bass species
CAR = Carp species
\ = |

Repro. = Reproductive pm;mun

1.0E+02 J.7E+02




TABLE
SUBSISTENCE FISHING - MAXIMUM CONCENTRATIONS
ABSA 10

Small Mouth Bass - Non Cancer (100% consumption of smait mouth bass)

C tis [& ntration ingesti Fraction ‘E'xposun Immuno. ﬁopm. Body Ecpro. mmuno. Repro. Immuno. Chronlo Eopro. immuno.
of Chemcialin  of Chemcial in Rate Ingested Fregq vy Exp Exp Weight  Averaging  Averaging Fish Fish RID Hazard Hazard
Raw Fish Fillet Cookaed Fish Fillet Ouration  Duration Time Time intake intake Quotisnt  Quotient
(Chemical (ma/xg) (mghg) feg/day) {uniess)  (daystyea) (yews) (vearw) (g}  (days)  (days) _ {moikg-day) (moikg-day) (mghgrday)
[Total PCBs (Reproductive) 242 1.89 0.11 1 385 2 70 730 3.0E-03 7.00E-05 4.2€+01
[Total PCBs (Immunciogical) 242 1.89 ) 0.11 1 385 30 70 10,950 3.0EO03  2.00E-05 1.5E+02
Total Hazard Index=  42E+01  1.5E402
Small Mouth Bass - Cancer (100% consumption of small mouth bass)
C i C ati Ingesti Fraction Exposure Exposure Body  Averaging Fish Oral Chemical
of Chemcialin  of Chemcial in Rate Ingested Freq y Durat Wheight Time Intake Cancer Spacific
Raw Fish Fillet Cooked Fish Fillet Factor Cancer
IChemical (mg/kg) (ma/kg) (kg/day) {unitiess) da It) da mg/kg-da N Risk
[Total PCBs 2.42 1.80 0.1 1 385 38 70 25,550 1.7E-08 2 3.38-03
Excees Lifetime Cancer Risk = 3.3E-03
Small Mouth Bass /Carp - Non Cancer {T5% consumption of small mouth bass/ 25% consumption of carp)
Cor e ti C t C ] SMEB CAR . Fraction Exyowro Immuno. Repro. Body Repro. Immuno. W Immuno. Chronic Repro.  immuno.
ol Cl il in of Ch ialin  of Ch falin ol Ch {al in Ingesti ingesth Ing d Freq p Exp g A i A ging Fish Fish RID Hazard Hazard
Raw SMB Fillet Cooked SMB Filtet Raw CAR Fillst Cooked CAR Fillet  Rate Rate Ouration Duration Time Time Intake Intake Quotient Quotient
Chemical {mg/ig) {mg/kq) {mg/kg) (mg/hg) (kg/day) __(kg/day) (unitiess) (days/year) (years) {yoars) (kg) {days) da -da -day) (mgfkg-da
[Total PCBs (Reproductive) 242 1.88 17.00 13.26 0.08 0.03 1 385 2 70 730 T.4E-03 7.00B-05 1.1E+02
[Total PCBs (iImmunological) 242 1.89 17.00 1320 0.08 0.03 1 285 30 70 10,850 7403  200E-05 3.7E+02
. Total Hazard Index = 1.1E+02 3.7E+02
Smali Mouth Bass /Carp - Cancer (78% consumption of smalt mouth bass / 26% consumption of carp)
Concentration Concentration C th [ i SMB CAR Fracti Exp Exp Body Averaging Fish Oral Chamical
of Chemcislin  of Chemcislin  of Chemcialin  of Chemcial in Ingesti Ingesti Ingestsd  Freq y Durath Weight Time Intake Cancer Spaecific
Raw SMB Fillet Cooked SMB Fillst Raw CAR Fillet Cooked CAR Fillet Rate Rate Factor Cancer
Chemica! (mg/kg) {mg/kg) {mg/kg) day unitiess) (da rs) da -da Risk
[Total PCBs 242 1.89 17.00 13.26 0.08 0.03 1 365 38 70 25,550 4.1E.03 2 8.3€-03
Excess Lifetime Risk=  8.3E-03
Notes:
SMB = Small Mouth Bass species
CAR = Carp species

Immuno. = Immunological parameters
Repro. = Reproductive paramaters
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TABLE
SUBSISTENCE FISHING - MAXIMUM CONCENTRATIONS

ABSA 114

Small Mouth Bass - Non Cancer (100% consumption of small mouth bass)

e > C q 7 i3

—
Repro.

-
Repro.

e —
Chronic

g Fraction Exposure  Immuno. Body Repro. Immuno. immuno. Repro.  immuno.
of Ch ial in of Ch ial in Rate Ingested Frequency Exposure Exposure Weight  Averaging Averaging Fish Fish RfD Hazard Hazard
Raw Fish Fillet Cooked Fish Fillet Duration  Duration Time Time intake Intake Quotient  Quotient
Chemical (malkg) {mg/kg) (kg/day) (unitiess) {days/year)  (years) (years) {kg) {days) (days) _ (mg/kg-day) (mg/kg-day) (mg/kg-day)
Total PCBs (Reproductive) 430 335 011 1 385 2 70 730 5.3E-03 7.00E-05 7.5E+01
Total PCBs (Immunological) 430 335 a1 1 385 30 70 10,850 5.3€-03 2.00E-05 2.6E+02
Total Hazard Index=  7.5E+01 2.6E+02
Small Mouth Bass - Cancer (100% consumption of small mouth bass}
Co i C ti Ing Fraction Exposure  Exposure Body Averaging Fish Oral Chemical
of Chemcial in of Chemcial in Rate Iingested Frequency Duration Weight Time intake Cancer Specific
Raw Fish Fillet Cooked Fish Fillet Factor Cancer
Chemical (mg/kg) (mgafkg) (kg/day) (unitiess) (daysiyear) (years) (xq) da mg/kg-day ma/kg-day)’ Risk
Total PCBs 4.30 335 0.11 1 3685 38 70 25,550 2.9E03 2 5.9E-03
Excees Lifetime Cancer Risk = 5.9E-03
Small Mouth Bass /Carp - Non Cancer (75% consumption of small mouth bass/ 25% consumption of carp)
Ci i C i Ci tration Concentration SMB CAR Fraction Expowva Immuno. Repro. Body Repro. Immuno. Repro. Immuno. Ehronic aepm. immuno.
of Ch ial n of Ch ial in of Ch ial in of Ch ial in Ingesti Ingesti I d F y Exp Exp Weight Averaging  Averaging Fish Fish RID Hazard Hazard
Raw SMB Fillet Cooked SMB Fillet Raw CAR Fillet Cooked CAR Fillet Rate Rate Duration Duration Time Time intake Intake Quotient Quotient
Chemical (ma/kg) [malkg) (mg/kg) (mg/kg) (kg/day)  (kg/day) (unitiess) (daysfyear) (years) {years) (kg) {days) da -da /kg-de /kg-da
Total PCBSs (Repraductive) 430 335 17.30 13.49 0.08 0.03 1 385 30 2 70 730 8.3E-03 7.00E-05 1.3E+02
Total PCBs (Immunological) 430 335 17.30 13.49 0.08 0.03 1 385 30 70 10,850 83E-03  2.00E-05 4.6E+02
Totat Hazard index = 1.3E4+02 4.6E+02
Small Mouth Bass /Carp - Cancer {75% consumption of smail mouth bass / 25% consumption of carp)
Cor i C d C trati Cor SMB CAR Fraction  Exposure Exposure Body Averaging Fish Onl Chemical
of Ch ial in of Ch ialin  of Chemcialin  of Ch ial in Ingesti Ingesti Ing: d Freq y Duration Weight Time Intake Cancer Specific
Raw SMB Fillet Cooked SMB Fillet Raw CAR Fillet Cooked CAR Fillet Rate Rats Factor Cancer
Chemical {ma/kg) (mg/kg) {mg/kg) /da kg/da unitless) _(da; ar)  (years) (kg) (days}  (mg/kg-day) (mg/kg-day) _ Risk
[Total PCBs 430 335 17.30 1348 0.08 0.05 1 365 39 70 25,550 6.2E-03 2 1.0E-02
Excess Lifetime Risk=  1.0E-02




Non Cancer - Residentt o
Floodplain Sediments - Iw.«tid Average T~

Plainwedl - Maximum
Fioodplain Sediments
Ingestion of Soll, DermaiContact with Soll and Inhalation of Particulates

Hazard
Chemical c FC EFi EFd EFinhal IRsoll IRair DF AEi AEd AEinhat VF PEF Ry RiDous AT CF Quotient
 Total PCB (Reproductive) 85,000 1 s 245 3%0 278 752 8 1 0.14 1 7.3-07 0.9E-12 70E05  7.0E-05 10,950 10E+09  1.5E+00
Total PCB (immunological) 85,000 1 150 248 350 114 7.52 353 1 0.14 1 7.3E07 8.9€-12 20E05 20E-05 10850  10E+08  2.0E+01

Plainweil - Average
Flocdplain Ssdiments
Ingestion of Soil, DermaiContact with Soi and inhatation of Particulstes

Hazard

Chemical [+ FC EFi EFd EFiohal Rsoll IRair OF AEi AEd AEhhal VF PEF RfDo RIOI AT CF Q
(ophq) _ (unkiess) (daysyr) (daysh) (Sayshy) (mgyohgday) (md-ygday) _(mgyrkgday)  {unibess) (unitiess) — (untess)  mpm3ammphgsol _mpimd-akimphgsol (mohg-day (mgkg-day) _(days) (ugikg)

Totsl PCB (Reproductive) 10,864 1 as0 245 3aso 278 7.52 | 353 1 0.14 1 7.36-07 8.8E-12 7.0E-05 7.06-05 10,850 1.0E+09 1.9€-0%
Total PCB (Immunciogical) 10,084 1 350 245 350 114 7.52 as3 1 0.14 1 7.36-07 8.9E-12 20E-05 2.0E-08 10,950 1.0E+09 2.8E+00
Otsego - Maxdmum
Floodplain Sediments
ingestion of Soil, DermaiContact with Soll and Inhalation of Particulstes

Hazard
Chemical c FC EFi EFd EFinhal iRsoll IRair DF AEi AEd AEinhal VF PEF RfOo RM AY CF QX

{np/p) (unitess) (dayshy) (days/yr) (dayshyr) (mg-yrkg-day) _(m3-yrkg-day) (mg-yrikg-day) {unitiess) {unitiess) (unitiess) mg/m3-air/mg/kg-sol mo/m3-aitimo/g-soll (mokg-day (mp/kg-day) (days) {ug/g)

Total PCB (Reproductive) 38,000 1 350 245 350 2.78 7.52 353 1 0.14 1 7.3E-07 8.9E-12 7.0E-05 70E-05 10,950 1.0E+09 8.1E01
Total PCB (immunclogical) 36,000 1 50 245 350 114 7.52 353 1 0.14 1 7.38-07 8.9E-12 2.0E-05 20E05 10,85 1.0E+08 8.5E+00
Otsego - Avarage
Floodpisin Sediments
Ingestion of Soll, DermaiContact with So and inhafation of Particulates

Hazard
Chemical c FC EF1 EFd EFinhal IRsoll {Rair OF AE AEd AEinhs! VF PEF RiDo RIDi AT CF Quotient

_{wghg) (uniless) (dayshyr) (dayshyv) (dayshn) (mp-yrkg-day) (m3-yokgday) (mgyrkgday) (unitless) (unitiess) ({unkless) mg/m3-airimp/kg-sol soll 8

Totsl PCB (Reproductive) 8,388 1 as50 245 350 278 7.52 353 1 .14 1 7.3E07 6.9€-12 7005  7.0£-05 10,950 1.0E+08 1.4E-01

Total PCB (Immunological) 8,398 1 3s0 245 350 114 7.52 353 1 0.14 1 7.38-07 8.9E-12 2.0E-05 2.0E-05 10,850 1.0E+00 2.0E+00




Non Cancer - Residenti. rio
Fioodplain Sediments - in.__ad Average e

Trowbridge - Maximum
Floodpiain Sediments
Ingestion of Soil, DermaiContact with Sod end Inhatation of Particuistes

Hazard
Chemical [ FC EFi EFd EFinhat IRsol iRalr OF AEi AEd AEinhat VF PEF RMDo RIDI AT CF Quoti
Total PCB (Reproductive) 81,100 1 350 245 350 278 7.52 s 1 0.14 1 7.3€-07 8.9E-12 7.06-08 7.0€-08 10.950 1.0E+09 1.4E+00
Total PCB (Immunological) 81,100 1 350 245 350 114 7.52 s 1 0.14 1 7.38-07 8.9E-12 2.0E-05 2.0E-05 10,950 1.0E+09 1.9E+01

Trowbridge - Average
Floodpisin Secdiments
Ingestion of Soll, DermaiContact with Soil and Inhaiation of Particulates

Hazard
C i [ FC EFi EFd EFinhal IRsoit 1Rair DF AEi AEd AEinhat VF PEF RfDo RIOi AT CF Quotient
(oghg)  (unitess) (dmyslyr) (Gaysiyn (daysiy (mgydvg-ony) (mdykgday) (moryrhk niess] (unitiess) __(unitiess ; m-airiy oyl (days
Total PCB (Reproductive) 12,308 1 350 245 350 278 7.52 as3 1 0.14 1 71.38-07 8.9E-12 7.0E-05 7.06-05 10,950 1.0E+08 21601

Total PCB (immunclogical) 12,308 1 350 245 350 114 7.52 . 353 1 0.14 1 7.36-07 8.9E-12 2.0E-05 2.0E-05 10.950 1.0E+08 2.9€+00




Cancer - Residential 8. .
Floodplain Sadiments - waxand Average ~—

Plainwell - Maximum
Floodpiain Sediments
Ingestion of Soll, DermalContact with Soil and inhalation of Pasticulstes

Cancar
Chemical [ FC EFI EFd EFinhal IRsok IRair DF AEj AEd A€o VF PEF CSFagvaismt CSFvavepr AT CF Risk
(pgkg) (unitiess) (daya/yr) (daysiyr) (daysiyr) (mg-yrlkq-day) (m’-yrlkp-day) {mg-yrkg-day) (unitiess) (unitless) {(unitiess) (mg/m3-sirimg/kg-soil) (mg/m3-air/mg/kg-sofi) (kp—dtylmg) (kg-dayimp) {days) (ugkg)
Total PCB 85,000 1 350 . 245 350 127 9.24 as3 1 0.14 1 7.36-07 6.8E-12 2.0E+00 40ED1 25550 1.0E+09 3.8E-04
Plainwel - Average
Floodplain Sediments
Ingestion of Soil, DermaiContact with Soil and Inhalation of Particulates
Cancer
Chemical C FC EFi EFd EFinhai IRsoil IRair DF AEi AEd VF PEF CSFo CSFi AT CF Risk
{ughg) (untless) (dayshr) (dayshr) (dayshr) (mgyrhkgday) (m-yrkg-day) (mg-yrkg-day} (unitiess} (unRiess) mg/m3-air/mo/kg-sol_ (mg/m3-sir/mp/kg-soil) (mghko-day) (mokg-dey) (days) (uphg)
Total PCB 10,864 1 350 245 350 127 .24 353 1 0.14 7.3E07 6.9E-12 2.0E+00 4.0E-01 25550 1.0E+08 4.8E-D5
Otsego - Maximum
Floodplain Sediments
Ingestion of Soil, DermaliContact with Soil and Inhalation of Particulates
. . Cancer
Chemi [+ FC EFi EFd EF inhal IRsoil IRair OF AEi AEd AEinhal VF PEF CSFe CSFi AT CF Risk
(ugig) (unitiess) (daysiyr) (daysiyr) (daysiyr) (mg-yrikg-day) (m’-yrikg-day) {mg-yr/kp-day) (unitiess) (unitiess) (unitiess) mg/m3-sir/mp/ko-soil (mg/im3-sirmghg-sol) (mo/kg-dey) (mgkg-day) (deys) (upkp)
Total PC8 36,000 1 350 245 350 127 9.24 353 1 0.14 1 7.3€-07 6.9€-12 2.0E+00 4.0E-01 25550 1.0E+09 1.8E-04
Otsego - Average
Floodplain Sediments
Ingestion of Soil, DermaiContact with Soil and inhalation of Particulates
Cancer
Chemical [ FC EFi EFd EFinhal IRsoil IRair DF AEi AEd  AEinhal VF PEF CSFo CSF1 AT CF Risk

[ (uohg) (uniless) (dayshr) (dayshyr) (daywyr) (mpyrkpday) (myrhgdsy)  (mgyrhg-day) (unkless) (unitiess) (unitiess) mgms3eirmghgsoi (mp/m3asimphgsol) (mokgday) (mphgday) (days) (wphg) |

Totel PCB 8,398 1 350 245 350 127 9.24 as3 1 0.14 1 7.3e07 8.8E-12 2.0E+00 4.0E-01 25550 1.0E+08 3.7E-05




Cancer - Residential 8 . .
Floodpiain Sediments - MEX and Average e

Trowbridge - Maximum
Floodplein Sediments
Ingestion of Soll, DermaiContact with Soil and Inhalation of Particulates

Cancer
Chemical C FC EFi EFd EFinhal IRsol IRair DF AEj AEd  AEinhsi VF PEF CSFo CSFi AT CF Risk

(ng/kg) (uniiess) (daysiyr) (¢

Total PCB 81,100 1 350 245 350 127 0.24 353 1 0.14 1 7.3E-07 6.9E-12 2.0E+00 40E-01 25550 1.0E+08 3.6E-04

Trowbridge - Average
Floodplain Sediments
Ingestion of Soil, DermaiContact with Soit and inhalation of Particulates

Chemical c FC EFi EFd _ EFinhal IRsoi IRair DF AEi AEd _ AEinhal VF PEF CSFo CSFi AT CF Risk
{ughg) (uniiess) (dayshyr) (dayshyr) {dayshw) (mo-yrAgday) (m-ywkgday)  (mgyrhg-day) (unitiess) (unRiess) (wnitiess) mg/m3-akimp/kg-sok (mpim3-airimphg-sok) (mphg-dey) (mphg-dey) (days) (ugikg)

Total PCB 12,308 1 350 245 350 127 9.24 353 1 0.14 1 7.38-07 6.8E-12 2.0E+00 40E-01 25550 1.0E+08 54E-05




CT Sport
Angler

Angler

HE
Sport

Subsistence

Angler

Cancer Risk

Immunological Effects

Reproductive Effects

% Lipid TOC Conc fish BSAF
E?: 0.03 0.082 0.168 0.88
0.06 0.082 0.168 1.9
Sediment Concentration

Bass Bass/Carp
0.52 0.42

% Lipid TOC Conc fish
IBQ_::_: 0.03 0.082 0.300
0.08 0.082 0.300
Sediment Concentration
Bass Bass/Carp

% Lipid TOC Conc fish BSAF
0.03 0.082 0.083 0.88
0.06 0.082 0.083 1.9
Sediment Concentration
Bass Bass/Carp

m 0.257 0.207

% Lipid TOC Conc fish BSAF
iBass 0.03 0.082 0.030 0.88
Camp 0.06 0.082 0.030 19

Sediment Concentration
Bass Bass/Carp

|subangier _0.003 0.075

@Q-E 0.93 0.75

%Lipid TOC Conc fish
0.03 0.082 1.04
0.068 0.082 1.04

Sediment Concentration
Bass Bass/Carp

% 3.23 2.61

% Lipid TOC Conc fish
0.03 0.082 0.192
0.06 0.082 0.192

Sediment Concentration
Bass Bass/Camp

m 0.60 0.48

Sediment Concentration
Bass Bass/Carp

IM 1.97 1.59

% Lipid TOC Conc fish

Iﬂass 0.03 0.082 0.835
carp 0.06 0.082 0.835

%Lipid TOC Concfish
0.03 0.082 0.065
0.08 0.082 0.065

Sediment Concentration
Bass Bass/Carp

“M 0.203 0.164

Sediment Concentration

Bass Bass/Camp

% Lipid TOC Conc fish
Bass 0.03 0.082 0.225
0.08 0.082 0.225

dsupangler _0.70 0.57




Calculation of Risk Based Sediment Concentration Protective of Ingestion of Fish by Central Tendency Sport Anglers

Concentration in Small Mouth Bass (CF) - Non Cancer (Consumption of small mouth bass and carp)

S’

PCB Concentration PC-B Concentration Ingestion Fraction Exposuro Sport Reproductive Body  Reproductive Sport E-pmducﬂvo Sport Reproductive Sport
in Raw Small Mouth Bass  in Raw Small Mouth Bass Rate ] d Freg y Exp Xp Weight Averaging  Averaging Fish Fish Hazard Hazard
Whols-Body Fillet Duration Duration Time Time intake Intake Quotient Quotient
Chemical (ma/kg) {mg/kg) (kg/day) unitiess] da ar) {yesrs) (years) {xq) (days) (days) (mo/kg-day) (mg/kg-day)  (mg/kg-day)
Total PCBs (Immunalogical) 0.30 . 0.075 0.015 1 385 ] 70 3,285 1.01E05 8.0E-01
[Total PCBs (Reproductive) 1.04 028 0.015 1 365 2 70 730 §.8E-05 8.0E-01
Total Hazard Index = B8.0E-01 0.0E-01
Concentration in Small Mouth Bass (CF} - Cancer (Consumption of small mouth bass nd carp)
PCB Concentration Pc-e Concentration
in Raw Small Mouth Bass  in Raw Smali Mouth Bass ingestion Fraction Exposure Exposure Body Averaging Fish Oral Chemical
Whole-Body Fillet Rate Ingested Frequency Duration Weight Time Intake Cancer Specific
Factor Cancer
Chemical (mg/kg) {mg/kg) /da (unitiess) ____(days/year) {years) (kg) (days) (mg/xg-day) (mg/kg-day)’ Risk
Total PCBs 0.168 0.042 0.015 1 385 39 70 25,550 5.0E-08 2 1.0E-05
Excees Lifetime Cancer Risk =

1.0E-08




S

Calculation of Risk Based Sediment Concentration Protective of Ingestion of Fish by High End Sport Anglers

Cancentration in Small Mouth Bass (CF) - Non Cancer (Consumption of small mouth bass and carp)
“PCE ConcerAration PCB G PCB Concertration Ingestion Fracton Exposure Sport Reproductve  Body Eoprom:M Sport E-pmmciv' Sport Chronic Reproducive  Sport
in Raw Smaf Mouth Bass in Raw Smeal Mouth Bass  in Cooked Small Mouth Bass Rats Ingested Frequency Exposure Exposure Weight Averaging  Averaging Fish Fish RIO Hazard Hazard
Whole Body Fitet Filet Duraton Duration Time Time Intake Intake Quotient Quotent
Chemical {mokg) (mphg) {mohg) _{kg/day) {unitess) {daysiyear) {years) _ (yesrs) (i) (days) (days) (mghgpday) (mohgpday) (mgkpday)
Total PCBs (immunological) 0.192 0.048 0.037 0.078 05 65 9 70 3285 2.09€-05 2.00E-05 1.0E400
Total PCBS (Reproductve) 0.635 0.159 . 0.124 0.078 05 365 2 70 720 7.0E-05 7.00E-05 1.0£400
Total Hazard index » 1.0E+00 1.0E+00
Concentration In Small Mouth Bass (CF) - Cancer (Consumption of small mouth bass and carp)
PCE Concerration PCB Concenraion PCB Concentraion Oral Chemical |
in Raw Small Mouth Bass In Rew Smal Mouth Bass  in Cooked Smal Mouth Bass Ingeston Fracton Exposure BExposure Body Averaging Fish Cancer Specific
Whole Body Fitet Rate Ingested Frequency Duration Weight Time intake Factor Cancer
Chemical {ongheg) (mghe)) (mhg) _ legiday) uritess; dsyshesr) _ (years) (i) da  Risk
Totat PCBs 0.083 0021 0016 0.078 oS 365 39 70 25,550 5.0E-06 2 1.0E-05

Excees Lifetime Cancer Risk »

1.0E-05




N’
Calculation of Risk Based Sediment Concentration Protective of Ingestion of Fish by Subsistence Anglers

Concentration in Small Mouth Bass (CF) - Non Cancer (Consumption of small mouth bass IM carp)

“PCB Concentaton “FCP Concenwruton . PLA Concentraton Ingestion Fracton Bxposurs  Subsistence Reproductve  Body 5|pmdﬂw Subsistance Eaproam Subsistence c
n Raw Small Mouth Bass  In Raw Smal Mouth Bass InCook.d&mlMomBau Rate ingested Frequency Bxposure Exposure Weight Averaging  Averaging FAsh Fish RID Hazard Hazard
Whole Body Filet Ouraton Duraton Time Time Intake intake Quofent Quotent
Chemical (moAg) (moAg) Ml _ (kgiday) (uriless) [daysivear) (yews) (veers) (i) (Gays) __(days) (mohgday) (mghkgdey) (mokgdey)
Total PCBs (iImmunological) 0.065 0.018 0.013 0.1 1 385 30 70 10,950 2.0E-05 2.00E-03 1.0E+00
Total PCBs (Reproductive) 0225 0.056 0.044 [ R3] 1 365 2 70 720 7.0E-05 7.00E-05 1.0E+00
Total Hazard index = 1.0E+00 1.0E+00

Concantration in Small Mouth Base (CF) - Cancer {Consumption of small mouth bass and carp)

PCB Concentration PCB Concentrafion PCB Ci Ingest Fraction Exposurs Exposurs Body Aversging Fish Oral Chemical
in Raw Smal Mouth Bass  in Raw Small Mouth Bass  In Cooked Smnl Mouth Bass Rate Ingested Frequency Durafon Weight Time intake Cancer Specific
Whoile Body Fitet Factor Cancer
Chemical (mghg) (mgg) M (kgiday)  (unifess) (daysiear)  (vears) {kg) (days)  (mpAkgday) (mokg-day)'  Risk
Total PCBs 0.030 0.008 0.0059 0.11 1 365 39 70 25,550 51E-06 2 1.0E-05

Excees Lifetime Cancer Risk = 1.E05



Non Cancer - Recreation. arfo :
N’ .

Floodplain § - MaERd Averag —
Plainwell - Maximum
Floodplain Sediments
Ingestion of So, DermaiContact with Soil and Inhatation of Particulates

) Hazard
Chemical [+ FC EFi EFd  EFinhal IRsol IRaie DF AEj AEd AEinhal VF PEF RO, RDeu AT CF Quotient

{pohg) (unitess) (daysyr) (dayshr) (deysyr) unitiess| unitiess) unitiess! soll
Tota! PCB (Reproductive) 85,000 1 128 128 128 278 1.40 -1} 1 0.14 0.47 7.3E-07 6.9E-12 7.08-05 7.0E-05 10,850 1.0E+08 1.6E-01
Total PCB (Immunological) 85,000 1 128 128 128 34 140 61 1 0.14 0.47 7.36-07 6.9E-12 2.0E-05 2.0E-05 10,950 1.0E+09 2.1E+00
Plainwell - Average
Floodplain Sediments
Ingestion of Soi, DermaiContact with Soil and Inhalation of Particuiates
Hazard

Chemical [ FC EFi EFd Efinhal IRsoll IRair DF AEl AEd AEinhal VF PEF RfDe RIDI AT CF Quotient
Total PCB (Reproductive) 10,604 1 128 128 128 278 140 . 61 1 0.14 047 738907 6.9E-12 7.0E-05 7.0E-05 10,950 1.0E+08 21602
Total PCB (Immunclogical) 10,064 1 128 128 128 34 1.40 81 1 0.14 047 73907 6.9€-12 2.0E-05 2.0E-05 10,850 1.0E+09 2.7€-01

Otsego - Meximum
Floodplain Ssdiments
Ingestion of Soit, DermaiContact with Soll and Inhalation of Particulstes

Hazard
Chemicat C FC EF EFd EFinhal Rsoil IRair DF AEi AEd AEinhal VF PEF RfDo RO AT CF Quotient
Total PCB (Reproductive) 36,000 1 128 120 128 278 140 61 1 0.14 047 73E07 0.8€-12 7.0E-05 7.0E-05 10,850 1.0E+09 8.8€-02
Totat PCB (immunological) 36,000 1 128 128 128 M 140 61 1 0.4 047 7.3E-07 6.9E-12 2.0E-05 2.0E-05 10,850 1.0E+09 $.0E01

Otsego - Average
Floodplain Sediments
ingestion of Soil, DermaiContact with Soll and Inhalation of Particuistes

Hazard

Chemical [+ fC EFl EFd EFinhal IRsoll {Rair DF AB AEd AEinhal VF PEF RfOo RIDI AT CF Quotient
Goghkg) _ (unibess) (Gaya/yn) (deysiyr) _(dayshn) uniess) _ (unibess)  {uritess sol

Total PCB (Reproductive) 8,3%8 1 128 128 128 278 1.40 61 1 0.14 0.47 7.3e07 6.9E-12 7.0E-05 7.0E-05 10,950 1.0E+08 1.8E-02

Tetal PCB (Immunological) 8,398 1 128 128 128 M 1.40 61 1 0.14 0.47 7.3-07 8.9E-12 2.0E-05 2.0E-05 10,8650 1.0E+09 21E-1




Non Cancaer - Recreation.

Floodplain Sediments - MM Average N -
Trowbridge - Maximum
Fioodplain Sediments
Ingestion of Soil, DermsiContact with Soil and Inhalation of Particulates .
Hmn‘l
Chemical c FC EFi EFd EFinhal iRsoll IRair AEi AEd AEinhal PEF RfDo RIOI AT
{oghg) __(uniiess) (deys/yr) {daysiyr) (WW&M_;MLMMMMMM*
Total PCB (Reproductive} 81,100 1 128 128 128 278 1.40 e1 1 0.14 047 7.3607 8.9E-12 7.06-05 7.08-05 10,850 1.0E+D9 1.56-01
Tota! PCB (Immunological) 81,100 1 128 128 128 34 1.40 (-1} 1 0.14 047 7.3E07 8.9€-12 2.0E-05 2.0E-05 10,950 1.0E+00 2.0E+00
Trowbridge - Average
Fioodplain Sediments
Ingestion of Soll, DermaiContact with Soil and Inhalation of Particuiates
Huml
Chemical EFi EFd EFinhal IRsoll IRair DF AEl AEd AEinhal RfDo RDI AT CF
mm {unitle 1 ©ayshy] (Geyslyn) (deystyn) (g yripday) (miyvkgday)  (mpyngday)  {unifiess) _(univess) meu)__mm-mww "Mt_mw_mgn__i_m__M)__
Total PCB (Reproductive) 12.308 1 128 128 120 278 1.40 81 1 0.14 0.47 7.3607 6.9E-12 7.0E-05 7.0E-05 10,850 1.06+09 23€E-02

Total PCB (Immunclogical) 12,308 1 128 128 128 M 140 o1 1 0.14 0.47 7.3E07 0.9E-12 2.0E-05 2.0E-05 10,850 1.0E+09 31E01




Cancer - Recreational . [

Floodplain Sediments -¥ruxand Averag N’ —
Plainwell - Maximum
Floodplain Sediments
Ingestion of Soil, DermalContact with Soil and Inhalation of Particutates’
Cancer
Chemical C FC EFi EFd  EFinhal IRsoll IRair DF AEi AEd AE el VF PEF CSFo gt CSFimarepor AT cF Risk
(ughg) (uniiess) (dayshr) (daystyr) (dayshr) (mg-yrkg-dsy) (m’-yrkg-day) {mg-yr’kg-day) (unitiess) (unitiess) (unitless) (mg/m3-ak/mp/kg-sod) (mg/m3-airimo/kp-soil) (kg-day/mg) (kg-dayimg) (days) (ug/kp)
Total PCB 85,000 1 128 128 128 A7 1.80 85 1 0.14 047 7.3E-07 6.9E-12 2.0E+00 4.0E-01 25550 1.0E+09 5.0E-05
Plainwell - Average
Floodplain Sediments
Ingestion of Soil, DermaiContact with Soil and inhalation of Particulates
Cancer
Chemical (v FC EFi EFd EFinhal IRsoil IRair DF AEi AEd VF PEF CSFo CSFi AT CF Risk
(ug/kg) (unitiess) (daysiyr) (daysir) (dayshyr) (mg-yrikg-day) (m’-yrkg-day) (mg-yr’kg-day) (unitless) (unitiess) mp/m3-air/mp/kg-soil (mg/m3-air/mphg-sol) (mghg-day) (mphkp-day) (days) (ughkg) |
Total PCB 10,864 1 128 128 128 47 1.80 85 1 0.14 7.38-07 6.9E-12 2.0E+00 40E01 25550 1.0E+09 64E-06
Otsego - Maximum
Fioodplain Sediments
Ingestion of Soil, DermalContact with Soil snd Iinhalation of Particuiates
. : Cancer
Ch C FC EFi EFd EFinhal IRsoil IRair OF AEi AEd AEinhal VF PEF CSFo CSFI AT CF Risk
(poMg) (unitiess) (“medql (mg-yrikg-day) (unitless) (unitiess) (unitiess) mp/m3-sir/mg/kg-soll (mo/m3-air/mpkg-sol) (mp/kg-dey) (mphg-day) (days) (ug/g)
Total PCB 36,000 1 128 128 128 47 1.90 85 1 0.14 0.47 7.3E07 6.9E-12 2.0E+00 40E-01 25550 1.0E+09 21E-05
Otsego - Average
Floodplan Sediments
Ingestion of Soil, DermaliContact with Soil and Inhalation of Particuisies
Cancer
Chemical [ FC EFi EFd EFinhal IRsoil IRair DF AEi AEd AEinhal VF PEF CSFo CSFi AT CF Risk
(uphg) (unitiess) (deyahyr) (deyshyr) (dayshr) (mo-yrig-day) (m’-yrfkg-day) (mg-yr/kg-day) _ (unitless) (unitiess) (unitiess) mg/m3-airimghg-soil (mg/m3-airimofg-soll) (mgkg-day) (mghkg-day) (days) (ughg)
8,398 1 128" 128 128 47 1.90 85 1 0.14 0.47 7.3E07 6.9E-12 2.0E+00 4.0€-01 25550 1.0E+09 5.0E-08

Total PCB




Cancer - Recreationat-. Ao - .
Floodpiain Sedi TWES and A " N —
Trowbridge - Maximum
Floodplain Sediments
tngestion of Soil, DermalContact with Soil and Inhalgtion of Particulates
Cancer
Chemical C FC EFi EFd EFinhal IRsoil |IRair DF AE} AEd  AEinhal VF PEF CSFo CSFi AT CF Risk
(ugig) (unitiess) (daysiyr) (daysfyr) (daysiyr) (mg-yrkg-day) {m™-yrikg-day) (mg-yrkg-day) (unitiess) (unitless) (unitiess) mg/m3-air/mpAg-soil (mp/m3-ai/mphkp-soil) (mghkg-day) (mphkg-day) (days) (ughp)
Total PCB 81,100 1 128 128 128 47 1.80 85 1 0.14 0.47 7 3E-07 6.9E-12 2.0E+00 4.0E-01 25550 1.0E+09 4.BE-05
Trowbridge - Average
Floodpisin Sediments
Ingestion of Soil, DermaiContact with Soil and inhalation of Particulates
Cancer
Chemical [ FC EFi EFd EFinhal IRsoil IRair DF AEi AEd _ AEinhal VF PEF CSFo CSFi AT CF Risk
unitiess d d (m’-yrlkp«dax) (mg-yrikg-day)  (unitiess) (unitisss) (unilless) mg/m3-airfmg/kg-soil  (mg/m3-airimg/kg-soil) {mg/kg-dey) (mg/kg-day) (days) (ughg)
Total PCB 12,308 1 128 128 128 47 1.80 85 1 0.14 047 7.3E07 6.9E-12 2.0E+00 40E-01 25550 1.0E+09 73E-08




Appendix B
US Fish and Wildlife Data
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Based on these results, the entire Saugatuck carp data base for the
years 1981, 1983, 1985 and 1986 and the Saugatuck bass data base for the
years 1981 and 1985 was analyzed using the Rruskal-Wallis non-parametric
test. This analysis again found that no significant (p = 0.05)
difference between vears at this location for either species.

This indicates that chere was no change in PCB concentrations in
fish at Saugatuck during the 1981-836 time perdiod.

4.2.5 WVaterfowl

Waterfowl have been sampled in the Area of Concerm in 1985 and 1986
by the United States Fish and Wildlife Service. 1In 1985, eight immature
wmallards, one adult mallard and one adult wood duck were analyzed for
PCB. The birds were plucked, eviscerated and feet removed prior to
analyses. PCB concentrations ranged from 0.25 to 1.9 mg/kg (Table 8).
Converting these values to a fat basis, PCB values ranged from 2.7 to
700 ppm. All of the immature ducks collected exceeded the FDA actiom
level of 3 ppm PCB on a fat basis. —

In 1986, mute swan eggs were collected as part of the effort to
reintroduce the trumpeter swan. The eggs were from the Allegan State
Game Areza in the vicinity of the Kalamazoo River. Fourteen eggs wvere )
anlyzed for PCBs. Concentrations ranged from 0.1 to 1.6 mg/kg with a ';)
mean concentration of 0.4 mg/kg (Table 9). This mean concentration is /’Uz;\
greater than the FDA action level for eggs (0.3 mg/kg). S v
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TABLE 8. PCB LEVELS IN WATERFOWL COLLECTED FROM THE

RIVER, AUGUST, 1985

KALAMAZOO

PC8
LOCATION SPECIES MATURITY AS 1260
(MG/KG)
MORROW POND MERGANSER ADULT 28.00
OTSESO CITY IMPOUNDMENT  MALLARD ADULT 4.80
T . MALLARD IMMATURE 2.00" -
BLUEWINGED TEAL IMMATURE «0.25
/" TROWBRIDGE IMPOUNOMENT MALLARD IMMATURE 1.90 *
; MALLARD IMMATURE 0.73 -
ALLEGAN STATE GAME AREA  WOOD DUCX IMMATURE 1.50
CANADA GOOSE IMMATURE <0.25
SAUGATUCX MALL ARD IMMATURE 0.78 -
MALLARD IMMATURE «0.25 *
MALLARD IMMATURE «0.25 °
MALLARD IMMATURE 0.60 -
MALLARD IMMATURE 1.70 -
MALLARD IMMATURE 0.55 -
MALLARD IMMATURE 1.90 -
MALLARD IMMATURE 1.04 °
MALLARD ADULT 0-.98 -
WO0D 0UCK AOULT <0.25
,f, Y

U



Ia

‘~alyze all samples for the compounds specified under analyses requested.

/7
falog No. v
;tudy I.D. No.: 89-3-002

TITLE: MICHIGAN WATERFOWL CONTAMINANTS SURVEY,)?

bers in parenthesis refer to Michigan DNR Wildlife Region

Sample NO

Sample Location

Common name  Matrix Sample Type Sample Analyses
Ve (g
WPL-1A Mallard Breast/skin Individual Kalamazoo River(8) 120.77
WPL-1B Mallard Breast Individual Kalamazoo River 98.95
WPL-4A Mallard Breast/skin Individual Potawatomie Marsh 111.75
WPL-4B Mallard Breast Individual Potawatomie Marsh 89.27
WPL-5A Mallard Breast Individual Potawatomie Marsh 66.45
WPL-5B Mallard Breast Individual Potawatomie Marsh 63.32
WPL-6A Mallard Breast/skin Individual Potawatomie Marsh 68.62
WPL-6B Mallard Breast Individual Potawatomie Marsh 75.29
WPL-7A Mallard Breast/skin  Individual Potawatomie Marsh 66.32
WPL-8A Mallard Breast/skin Individual Potawatomie Marsh 90.92
WPL-8B Mallard Breast Individual Potawatomie Marsh 92.56
WPL-16A alTard Breast/skin  Individual Maple River{7) 83.31
WPL-16B Mallard Breast Individual Maple River 64.82 0Cs, Hg
WPL-17A Mallard Breast/skin Individual Maple River 76.61 0Cs, Hg
WPL-17B Mallard Breast Individual Maple River 72.01 0Cs, Hg
WPL-23A Mallard Breast/skin Individual Shiawassee River 105.80 0Cs, Hg
WPL-23B Mallard Breast Individual Shiawassee River 73.00 OCs, Hg
WPL-24A Mallard Breast/skin Individual Shiawassee River 78.93 OCs, Hg
WPL-24B Mallard Breast Individual Shiawassee River 70.82 0Cs, Hg
WPL-25A Mallard Breast/skin Individual Shiawassee River 68.14 OCs, Hg
WPL-25B Mallard Breast Individual Shiawassee River 66.20 0Cs, Hg
C-27A Mallard Breast/skin Individual Shiawassee River 91.48 OCs,'Hg
- .-47A Mallard Breast/skin  Individual Saginaw Bay (1) 68.35 OCs, Hg
o (Nayanquin Pt)
WPL-484A Mallard Breast/skin  Individual Nayanquin Pt 47.79 0Cs, Hg
WPL-49%4A Mallard Breast/skin Individual Nayanquin Pt 111.60 0Cs, Hg
WPL-49B Mallard Breast Individual Nayanquin Pt 73.60 OCs, Hg
WPL-50a Mallard Breast/skin  Individual Nayanquin Pt 91.43 0Cs, Hg
WPL-50B Mallard Breast Individual Nayanquin Pt 72.45 OCs, Hg
WPL-56A Mallard Breast/skin  Individual (Fish Pt.) 61.41 0Cs, Hg
WPL-57A Mallard Breast/skin Individual (Wild Fowl Bay) 88.41 OCs, Hg
WPL-578B Mallard Breast Individual Wild Fowl Bay 93.25 OCs, Hg
WPL-58A Mallard Breast/skin Individual (Fish Pt.) 82.17 OCs, Hg
WPL-5%9A Mallard Breast/skin  Individual Fish Pct. 66.40 Ocs, Hg
WPL-598 Mallard Breast Individual Fish Pc. 63.07 0Cs, Hg
WPL-604A Mallard Breast/skin  Individual Fish Pt. 78.06 0Cs, Hg
WPL-60B Mallard Breast Individual Fish Pc. 72.35 0Cs, Hg
WPL-67A Mallard Breast Individual Reedsburg Flood(1ll) 70.88 0Cs, Hg
WPL-6%9A Mallard Breast Individual Mud Lake 74.72 OCs, Hg
WPL-704A Mallard Breast Individual Houghton Lake 81.01 OCs, Hg
WPL-126A Mallard Breast/skin Individual Harsens Is. (3) 135.05 OCs, Hg
WPL-127A Mallard Breast/skin  Individual Harsens Is. 108.18 OCs, Hg
WPL-1284a Mallard Breast/skin Individual Harsens Is. 109 .31 OCs, Hg
WPL-129A Mallard Breast/skin Individual Harsens Is. 98.31 0Cs, Hg
WPL-130A Mallard Breast/skin Individual Harsens Is. 81.51 OCs, Hg
WPL-131A Mallard Breast/skin Individual Harsens Is. 118.47 0Cs, Hg
WPL-132A Mallard Breast/skin Individual Harsens Is. 89.66 0Cs, Hg
L-132B8 Mallard Breast Individual Harsens Is. 100.06 0Cs, Hg
_.-L-133Aa Mallard Breast/skin Individual Harsens Is. 115.43 0Cs, Hg
WPL-1338 Mallard Breast Individual Harsens Is. 96 .47 OCs, Hg
WPL-1344A Mallard Breast/skin  Individual Harsens Is. 82.87 0Cs, Hg
WPL-134B Mallard Breast Individual Harsens Is. 92 .51 0Cs, Hg
WPL-133A Mallard Breast/skin  Individual Harsens Is. 121.02 0Cs, Hg
WPL-135B Mallard Breast Individual Harsens Is. 99 .96 0Cs, Hg



Y O Miseiesarra SIAIE LAEMICAL LABORATORY . v
_E TYPE: Malia. BOX CR ) o ST
st/skin MISSISSIPPI STATE, MS 39762 ', . . ' .7 Page 1
REPORT FORM T S
[ NO 5851 USD ) /FWS - T

ATCH NO. 89-3-002 e
~ JRDER NO. 85800-89- ORGANOCHLOR INES 3. DATE RECEIVED 01/12/90

osoo8
PARTS PER MILLIQON AS REEEJVED WET WT)
FWS #» WPL-1A WPL-1B WPL-4A WPL-48B WPL-5A WPL-58B WPL-BA
LAB 784228 784229 784230 784231 784232 784233 784234
MATRIX Bta./2kin| Breast  |ore./skin| Braast | Breast | Breast |Bra./Skin
COMPOUND ' B
HCB ND* ND ND ND ND ND ND
g—8HC ND ND ND ND ND ND ND
r —8HC ND ND ND ND ND ND NO
g —8HC ND ND ND ND ND ND ND
§-BHC ND ND NOD ND ND ND ND
Oxychlordane ND ND ND ND ND ND ND
Hept. Epox. ND ND ND ND ND ND ND
r-Chlordane . ND ND ND ND ND ND ND
t-Nonachior ND ND ND ND ND ND ND
Toxaphene ND ND ND ND ND ND ND
__, |Pc8’s (total) 0.29 ND ND ND ND ND ND

o, p'-DDE ND ND ND ND ND ND ND
g-Chiordane ND ND ND ND ND ND ND
p, p'~-DDE 0.01 ND 0.07 0.01 ND ND 0.01
Dieldrin NOD ND ND ND ND ND ND
o, p’'-DOD ND ND NOD ND ND ND ND
Endrin ND ND ND - ND ND ND ND
cis—-nonachior ND . ND ND ND ND ND ND
o, p'-bDT ND ND NO ND ND ND ND
p, p’'-0DO ND ND ND ND NO ND ND
p, p'-DDT ND ND ND ND ND ND ND
Mirex ND ND.  ND ND ND ND ND
{  OTHER:

'
WEIGHT (g) 120 97.2 111 86.8 65.8 59.3 68.58
MO1STURE (X) 72.5 73.5 69.0 73.0 67.0 71.5 67.5
LiPID (X) 3.75 1.75 8.60 2.35 6.45 2.25 8.60

Lower Level of Detection =~ 0.01 ppm for Tissue, Scll, Etc. 0.05 for Toxaphene and PCBs.
For Water, LLD= 0.005 ppm for OCs, Tox , PCBs

**Spike = ppm for
# = Confirmed by GC/Mass Spectrometry . e o~

*ND = None Detected
«**NS = Not Splked Signature



TYPE: Mallare

) [ N RN O I I N Y s T T N RO L"‘C“"-"-\;rvnt

BOX_CR )

/sKin MISSISSIPPI STATE, MS 39762
REPORT FORM Page 2
NO. 5851 USD | /FWS

CcH NO. 89-3-002
JER 1O. 85800-89-

ORGANOCHLOR INES

DATE RECEIVED 01/12/90

08008
PARTS PER MILLION AS RECEIVED (WET WT)
FUS # WPL-68 WPL-7A WPL-8A wPL-88B WPL -8B WPL-16A WPL-16B
LAB » 784235 784236 784237 784238A 7842388 784239 784240
Maliard | Mallard | Mallard { Mallard |Duplicate| Mallard | Mailarg

MATRIX Breast |Bre./skin|Bre./skin| Breast |Ma.Breast|Bre./skin| Breast

| copounp R

HCB ND* ND ND ND ND ND ND

a—-BHC ND ND ND ND ND ND ND

p -BHC ND ND ND ND ND ND ND

p —BHC ND ND ND ND ND ND ND

§~-8HC ND ND ND ND ND ND ND

Oxychlordane ND ND ND ND ND ND ND

Hept. Epox. ND ND ND ND " ND ND ND

r—Chlordane ND ND ND ND ND ND ND

t-Nonachlor ND ND ND ND ND ND ND

Toxaphene ND ND ND ND ND ND ND

PCB's (total) ND ND ND ND NOD ND ND
-..q40, p’'-DDE ND ND ND NO ND ND ND

g—-Chlordane ND ND ND ND ND ND ND

p, p’-DDE ND ND 0.01 ND ND 0.01 ND

Dieldrin ND ND ND ND ND ND ND

o, p'-DOD NOD ND ND ND ND ND ND

Endrin ND ND ND ND ND ND ND

cis-nonachlor ND | ND ND ND ND ND ND

o, p'~DDT ND ND ND ND ND ND ND

p, p'—-DOD ND ND ND NO ND ND ND

p, p'-DDT ND ND ND ND ND NOD ND

Mirex ND ND ND ND ND ND ND

[ OTHER: }

WEIGHT (g) 75.0 63.7 90.8 892.1 92.1 81.6 64.1

MOISTURE (X) 73.0 69.5 70.8 73.0 73.0 66.5 70.5

LIPID (X) 1.95 5.25 4.60 2.40 2.30 8.70 2.80

~ Lower Leve}l of Detectlion = 0.01 ppm for Tissue, Soil, Etc.

For Water, LLD= 0.005 ppm for 0Cs, Tox , PCBs

**Spike =

ppm for

# = Confirmed by GC/Mass Spectrometry
*ND = None Detected
=xxNS = Not Spiked

0.05 for Toxaphene and PCBs.

Signature

P o
7




Appendix C

Comparison of Lower Fox River and
API/PC/KR Exposure Concentrations
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Appendix D

Toxicity Profile for Polychlorinated
Biphenyls

Polychlorinated biphenyls (PCBs) are a group of synthetic organic chemicals
consisting of 209 individual compounds, or congeners. A congener may have between
1 and 10 chlorine atoms located at various positions on the PCB molecule.
Monochlorobiphenyls have one chlorine atom per molecule; dichlorobiphenyls have
two chlorine atoms per molecule. This pattern progresses up through
decachlorobiphenyls with ten chlorine atoms per molecule.

There are no known natural sources of PCBs. Before 1977, PCBs entered the water, air
and soil during their manufacture and use. PCBs also entered the environment as a
result of spills, leaks or fires in capacitors or transformers containing PCBs. PCBs can
enter the environment today through poorly maintained hazardous waste sites, illegal
or improper dumping of wastes, or disposal of PCB-containing consumer products
into municipal landfills not designed to handle hazardous waste. Municipal and
industrial incinerators that burn organic wastes can also release PCBs into the
environment (ATSDR, 1998).

PCBs were used extensively in the United States from the 1930’s through 1977, when
the manufacture of PCBs was banned. PCBs mixtures have several chemical and
physical properties which made them useful in a variety of industrial applications
including resistance to acids and bases as well as oxidation and reduction;
compatibility with organic materials; and thermal stability and nonflammability. The
major uses of PCBs were as dielectric fluids in capacitors and transformers; as
additives in paint, plastics, newspaper print, and dyes; as extenders in pesticides; and
as heat transfer and hydraulic fluids (Kimbrough et al. 1999).

People may be exposed to PCBs from the workplace and from the environment.
Exposures occur through contact with air, water, soil, breast milk, and food. Exposure
can also occur in utero. The primary pathway of exposure to PCBs in the Great Lakes
region is through the food pathway, particularly through the consumption of fish
(ATSDR, 1998). Susceptible populations include certain ethnic groups, sport anglers,
the elderly, pregnant women, children, fetuses and nursing infants.

Summary of Health Effects Associated with PCBs ~ Human Health Studies

The Agency for Toxic Substances and Disease Registry (ATSDR) and the U.S.
Environmental Protection Agency (EPA) have jointly developed a technical paper,
Public Health Implications of Polychlorinated Biphenyls (PCBs) Exposure. Human
health studies discussed in this paper indicate that exposure to PCBs have been linked
to the following health effects:

CDM Camp Dresser & McKee Inc. D-1
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Appendix D
Toxicity Profile for Polychlorinated Biphenyls

Reproductive function in women

Neurobehavioral and development deficits in newborns and school-age children
from in utero exposure

Liver disease, immune function impacts, and thyroid effects

Increased cancer risks

Several studies have demonstrated a correlation between fish consumption by
mothers and developmental disorders and cognitive deficits in children. In the first of
these studies, conducted by Jacobson (Jacobson et. al. 1985, 1990a, 1990b, 1996),
statistically significant decreases in gestational age, birth weight, and head
circumference were observed and continued to be evident 5 to 7 months after birth.
Neurobehavioral deficits were observed including depressed responsiveness,
impaired visual recognition, and poor short-term memory at 7 months of age, which
continued to be present at 4 years of age. While recognized limitations exist in these
studies, including the pooling of blood samples, which is no longer a recognized
technique, more recent studies have provided confirmatory evidence of the
relationship between PCB exposure and developmental effects.

In a study of prenatal exposure and neonatal behavioral assessment scale (NBAS)
performance, cord blood PCBs, DDE, HCB, Mirex, lead and hair mercury levels were
determined for 152 women who reported never consuming Lake Ontario fish and 141
women who reported consuming at least 40 PCB-equivalent lbs. of Lake Ontario Fish
over a lifetime. PCBs were related to impaired performance on those NBAS clusters
associated with fish consumption, namely, Habituation and Autonomic clusters.
Results revealed significant linear relationships between the most heavily chlorinated
PCBs and performance impairments 25 - 48 hours after birth. Higher prenatal PCB
exposure was also associated with nonspecific performance impairment (Stewart, et
al. 2000). PCBs of lighter chlorination were unrelated to NBAS performance.

Studies in Japan and Taiwan of PCB exposure from consumption of contaminated rice
oil have contributed to the evidence of an association between PCBs and
neurobehavioral effects. The illnesses were originally referred to as Yusho disease in
Japan and Yu-Cheng disease in Taiwan. In earlier studies (Bandiera et al., 1984;
Kunita et al.; Masuda and Yoshimura 1984; Ryan et al. 1990; ATSDR 1993) co-
contaminants in the rice oil, particularly chlorinated dibenzofurans (CDFs), were
considered to be the primary causal agent. Recent studies, however, involving a re-
examination of previous studies and newer results from a study of children born later
to exposed mothers have demonstrated developmental delays associated with
maternal exposure to PCBs and CDFs (Guo et al., 1995; Chao et al., 1997).

A study of Inuit women from Hudson Bay indicated an association between levels of
PCBs and dichlorodiphenylethene (DDE) in breast milk and a statistically significant
reduction in male birth length (Dewailley et al. 1993a). No significant differences were
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Appendix D
Toxicity Profile for Polychiorinated Biphenyls

observed between male and female newborns for birth weight, head circumference, or
thyroid-stimulating hormone.

A study of 338 infants of mothers occupationally exposed to PCBs during the
manufacture of capacitors indicated a decrease in gestational age (6.6 days) and a
reduction in birth weight (153 grams) at birth in infants of mothers directly exposed to
PCBs (Taylor et al., 1984). A follow-up study of 405 women in this population
demonstrated that serum total PCB levels in women with direct exposure to PCBs
were more than four-fold higher than for women in indirect-exposure jobs. A
decrease in birth weight and gestational age was found for the infants of these women
(Taylor et al. 1989).

Immune system effects on persons exposed to PCBs have been reported in several
studies. A significant negative correlation between weekly consumption of fish
containing PCBs from the Baltic Sea and white cell count was reported (Svensson,
1994). Immune system effects were reported in Inuit infants who were believed to
have received elevated levels of PCBs and dioxins from their mother’s breast milk.
Effects included a decline in the ratio of the CD4+ (helper) to CD8+ (cytotoxic) T-cells
at ages 6 and 12 months (Dewailley et al. 1993). Infants examined from birth to 18
months who were exposed to PCBs/dioxins in the Netherlands exhibited lower
monocyte and granulocyte counts and increases in the total number of T-cells and the
number of cytotoxic T-cells (Weisglas-Kuperous et al. 1995). An increase in serum
PCB levels was associated with a decrease in natural killer cells (Hagamar et al. 1995).

Effects on the thyroid have been reported in a study of the Dutch population. Higher
CDD, CDF, and PCB levels in human milk correlated significantly with lower plasma
levels of maternal total triiodothyronine and total thyroxine and higher plasma levels
of thyroid-stimulating hormone in infants during the second and third month after
birth (ATSDR, 1998).

Occupational studies show some increases in cancer mortality in workers exposed to
PCBs. Significant excesses of cancer mortality were found for liver, gall bladder, and
biliary tract cancer (Brown, 1987), however, co-exposure to other chemicals in the
workplace limits the strength of the association to PCBs. Mortality from
gastrointestinal tract cancer in males and hematologic neoplasms in females was
reported for capacitor workers in Italy (Bertazzi, et al. 1987). Limitations in this study
include a small number of cases, short exposure period, and lack of pattern or trend
when data were analyzed by duration of exposure. The results of these studies have
been evaluated and are considered inconclusive by the Agency for Toxic Substances
and Disease Registry (ATSDR, 1996).

Evidence of an association between exposure to PCBs by capacitor workers and
mortality from malignant melanoma was reported (Sinks et al., 1992). The workers
were also exposed to various solvents. More deaths were observed than expected for
malignant melanoma (8 observed versus 2 expected) and cancer of the brain and
central nervous system (5 observed versus 2.8 expected). Limitations include a small
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Appendix D
Toxicity Profile for Polychlorinated Biphenyls

number of cases, insufficient monitoring data, unknown contribution of exposure to
solvents, and possible bias due to the healthy worker effect. The results of this study
have been evaluated and are considered inconclusive by ATSDR.

A recent study of male and female capacitor workers reported mortality from all
cancers was significantly below expected for hourly male workers and comparable to
expected for female workers (Kimbrough et al. 1999). Limitations with this study
include:

s exposed and unexposed workers were included as one group diluting any potential
cancer findings;

s 76 percent of the workers never had exposure to PCBs

u only 4 percent of the workers had any PCB blood data and only 2 percent worked
in jobs with high exposure to PCBs; and

s 79 percent of the workers who did die of cancer had PCB exposures less than one
year

ATSDR, has stated it is untenable to dismiss concerns for carcinogenicity of PCBs. In
1999, the ASTSDR convened an Expert Panel Review of the Toxicological Profile for
PCBs. The panel concurred that the Kimbrough study of General Electric capacitor
workers could not be used to dismiss the carcinogenic potential of PCBs (Bove, et al.
1999).

For reasons such as those above, U.S. EPA also concludes that the limitations of the
Kimbrough study prevent conclusions to be drawn regarding the carcinogenicity of
PCBs. While all human studies have limitations and confounders, controlled animal
studies, such as a long term bioassay conducted by General Electric (Mayes, 1998)
provide conclusive evidence that PCBs, including the lower chlorinated forms (i.e.
Arochlor 1016 and 1242) cause cancer. For this reason, the International Agency for
Research on Cancer and the U.S. Environmental Protection Agency have concluded
that the PCBs are probable human carcinogens. These conclusions are independently
consistent with the National Toxicology Program's eight Report on Carcinogens,
which lists PCBs as "reasonably anticipated to be human carcinogens."

A recent study demonstrated a strong dose-response relationship between total lipid-
corrected serum PCB concentrations and the risk of non-Hodgkin lymphoma
(Rothman et al. 1997). These findings are consistent with another study where
residues of PCBs in adipose tissue of non-Hodgkin’s lymphoma patients were higher
than those of control patients (Hardell et al. 1996). In studies of capacitor workers,
significantly increased risks were reported for lymphatic/haematological malignant
(LHM) diseases among female capacitor workers but non-significant increases were
found for male workers (Bertazzi et al. 1987). Two other studies found no evidence of
increase in LHM among workers (Brown 1987; Sinks et al. 1992).
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Animal Studies

Four PCB mixtures - Aroclor 1016, 1242, 1254, and 1260 have induced liver tumors
when fed to female rats. Aroclor 1260 also induced liver tumors in male rats (Mayes et
al. 1998). Thyroid gland tumors were induced in male rats in the same studies.
Lifetime dietary exposure to PCB mixtures with 60 percent chlorine induced liver
tumors in three rat strains (Kimbrough et al. 1975; Schaeffer et al. 1984; Norback and
Weltman 1985; Moore et al. 1994). The Mayes study provided strong evidence that all
PCB mixtures can cause cancer. Based on animal studies, the International Agency for
Research on Cancer (IARC) has concluded that PCBs are probable human
carcinogens.

Other health effects observed in animals exposed to PCB include neurotoxicity,
thyroid gland effects, immune system effects, and reproductive effects.
Neurobehavioral effects in the offspring of monkeys have been associated with
Aroclors 1248, 1242, and 1016 (Bowman et al. 1978; Levin et al. 1988; Schantz et al.
1989; and Rice, 1999). Rats exposed to PCBs exhibited thyroid gland enlargement,
reduced follicular size, follicular cell hyperplasia, abnormally shaped lysosomes in the
follicular cells, and decreased levels of adrenal cortex hormones which were dose-
related (Byrne et al. 1987 and 1988).

Rats treated with Aroclor 1254 had reduced thymus weights and reduced natural
killer cell activities (Smialowicz et al. 1989). Monkeys exposed to Aroclor 1254 had a
significant decrease in IgM and IgG levels in primary response to challenge with
sheep red cells (Tryphonas et al. 1989). Effects on the immune system, demonstrated
in several species, form the basis of the EPA reference dose (RfD) for Aroclor 1254
(ATSDR, 1998).

Monkeys exposed in utero and through breast milk to PCBs exhibited lower birth
weights, hyperpigmentation, and significantly impaired neurobehavioral test results
(Schantz, 1989, 1991).

Health Studies in the Great Lakes Basin

Research indicates that the primary pathway of exposure to PCBs in the Great Lakes
region is from fish consumption. Recent evidence indicates an association between
PCB exposures through fish consumption and reproductive and developmental
effects. Newborns of mothers in the high fish consumption category exhibited a
greater number of abnormal reflexes, less mature autonomic responses and less
attention to visual and auditory stimuli (Lonky et al. 1996).

The Lake Michigan Maternal Infant Cohort study was the first epidemiologic
investigation to demonstrate an association between the self-reported amounts of
Lake Michigan fish eaten by pregnant women and behavioral deficits in their
newborns. The 242 infants born to mothers who had eaten the greatest amount of
contaminated fish during pregnancy had (1) more abnormally weak reflexes; (2)
greater motor immaturity and more startle responses; and (3) less responsiveness to
stimulation (ATSDR, 1998). A follow-up examination of 212 children indicated that
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the neurodevelopmental deficits found during infancy and early childhood still
persisted at age 11 years (Jacobsen and Jacobsen, 1996).

In a study of nervous system dysfunction in adults exposed to PCBs and other
persistent toxic substances, motor slowing and attention difficulties were directly
related to the frequency of consumption of St. Lawrence Lakes fish (Mergler, 1997,
1998).

In an ongoing study of Native Americans in Minnesota, Wisconsin, and Michigan
preliminary results indicated elevated serum PCB levels were correlated with self-
reported diabetes and liver disease (Dellinger et al, 1997; Tarvis et al. 1997;
Gerstenberger et al. 1997). The average annual fish consumption rate was 23 grams
per day.

In a study of the PCB congener profile in the serum of humans consuming Great
Lakes fish, an established cohort of persons with robust exposure to contaminants in
recreationally caught Great Lakes fish were shown to have significant quantities of
serum PCBs still present 15 years after enrollment in the study. The current levels of
PCBs in this group were far above those found in enrollees of more recent fish-eater
studies. Identification of the PCB profile in fish-eaters and non-fisheaters revealed the
presence of several congeners that have the potential to affect biologic or health
outcomes. Investigators are currently in the process of evaluating neuropsychologic
function and thyroid function in the Lake Michigan fish-eaters for which PCB
congener profiles were established (Humphrey, et al, 2000)

The Kalamazoo River Angler Survey (MDCH, 2000b) included a second phase which
included a health survey and biological testing. In this second phase, individual self-
reported medical information and fish consumption patterns was obtained and
chemical analyses for PCBs, DDE, and mercury was performed on blood samples of
151 out of the original 938 survey participants. The study attempted to analyze for
possible associations between chemical residue levels and self-reported health
problems for fisheaters and compared chemical residue data from this study cohort to
other fish eating populations previously studied.

The study reported that “medical problems reported as subjective symptoms (upset
stomach, nausea, headache, or dizziness) were not measurable or quantifiable in an
objective way. Statistically significant associations were not found between
contaminant residues levels and self-reported medical problems. However, those
anglers who considered themselves to be in good health appeared to be less likely to
have blood PCB levels exceed median values for the aggregate group than anglers
who considered themselves to be in fair/ poor health.”

Significantly higher levels of PCBs were found in fisheaters compared with non-
fisheaters. The geometric mean for fisheaters was 2.1 ppb PCBs in blood and for non-
fisheaters was 1.11 ppb PCBs in blood. Increasing residue levels for PCBs suggested a
good correlation with age reflecting the persistence of these compounds in human
tissues and possible higher past exposures. In contrast to previous studies of sport
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anglers, the Kalamazoo River Survey appears to indicate lower exposure to PCBs.
Lake Michigan open water fisheaters were first evaluated in 1979-1980 and
reevaluated in 1989 (Humphrey, 1988; Hovinga et al, 1992). The Lake Michigan
fisheaters consumed an annual average of 32 pounds (64 meals per year) of sport-
caught fish, whereas the Kalamazoo anglers consumed an annual average of 9 pounds
(18 meals per year) of sport-caught fish. The Kalamazoo fisheaters more closely
resembled the nonfisheaters in the Lake Michigan study.

In a comparison of Kalamazoo anglers with a survey of anglers on Wisconsin inland
lakes and rivers (Fiore, 1989), the following was observed: (1) Kalamazoo anglers ate
on average less fish than the Wisconsin anglers but had higher PCB levels; (2) 59 of
the Wisconsin anglers had no detectable PCBs while only 10 Kalamazoo River anglers
were non-detectable; (3) the upper range of serum PCBs (73 ppb) reported in
Kalamazoo was more than two and one-half times the upper range seen in Wisconsin
(27.1 ppb).

Limitations of Phase II of the Kalamazoo River Angler Survey include: (1) selection
bias in that the study group was self-selected; (2) fish consumption within the past 12
months was used as the exposure variable, rather than historic consumption; (3)
response bias due to participants knowing the purpose of the study; and (4) biases
associated with self-reporting health effects.
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